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You the Amazing Knowledge That in 40 Years 


Has Helped Over 800,000 People to Banish Mind Weakness, 
Gain NEW Powers of Will, Concentration, Memory, Success! 


\ HICH of these “Mind-Weaknesses” are 

keeping YOU from = getting ahead? Does 
gnawing self-consciousness obstruct your every 
move? Does a “memory like a sieve” continually 
embarrass you? Is indecision the handicap that 
makes your superiors unwilling to trust you with 
anvthing but dull, routine work? 

You know that MILLIONS of people let their 
minds condemn them to LIFETIMES of fear, worry, 
failure. Lives barren of culture, happiness, friendships. 
Lives burdened with boredom, debt, inferiority. Lives 
wholly devoid of LIFE! 

But what of YOUR life? 
forcing you to accept an existence like that? 
resulting in a 


Is lack of initiative slowly 
Is your 
failure to concentrate on your work 
LAC K of results? Do you fear that you will soon be 
joining the “9 out of 10° who never learned to MAKE 
the MOST of their MINDS? 


Let This Amazing Book Help You! 


Instead of allowing your mind to be a dragging an- 
chor that hampers and hinders vou at every step of the 
way—yvou CAN make it the powerful driving force that it 
CAN be! And vou can do it quickly and easily with the 

'»y of an amazing system of mind-strengthening and 

ry-building based upon the 40 years’ experience 
who has helped 800,000 others—and that now, 
time, is set forth within the covers of a 


single great book! A glance at the panel at the right will 
give you an idea of this book’s all-embracing scope! 


How This Book Works 
W. J. Ennever, the author of Your Mind and How 


to Use It, is world-famous as the founder of Pelman- 
mind- and memory- 
training that has helped more people to conquer, 
harness and utilize their minds than any other. Now 
he has made his tremendous wealth of experience 
available to everyone desirous of acquiring the mind- 
power that IS theirs by right-——-and putting it to work, 
productively. Step by step this book delves into the work- 
ings of your mind—-page by page it brings out the secrets 
that can endow you with mental efliciency—give you a 
lightning-action memory—bring wandering powers of 
concentration back into focus—banish self-consciousness 
and feelings of inferiority—and by doing these things 
MULTIPLY TEKNFOLD your earning power and your 
chances for success! 


Mere Education is NOT the Answer! 


What is the secret of Mr. Ennever’s method? It is not a 
musty, warmed-over collection of “you can do it” proverbs. 
No useless, worthless “pep-talk.”” It is not an encyclopedia 
of the world’s knowledge, just to clutter up your mind 
with still more mental baggage. 

But it IS a scientific, fact-founded analysis of YOUR 
OWN mental processes. It shows you how to overcome the 
mental stumbling-blocks that are troubling you. It is not 
“education” or “learning’’-——but it ENABLES you to 
LEARN OW TO LEARN. And then REMEMBER what 
you have learned. And then USK what you have re 
membered, with increased effectiveness! In every one of 
its 108 complete, thoroughgoing divisions there is set forth 
in clear, simple language the easily-mastered processes by 
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which YOU can NOW make use of mental powers you never knew 


existed—by which you can keep your mental machine running at top 
speed, smoothly, accurately, without exertion—along the highway 
to the successful, well-rounded life. 

We are confident that this is YOUR book—that Mr. Ennever's 
vast accumulation of practical, workable experience in the field of 
mind training CAN and WILL help you, as it has helped over 800,- 
000 students of Pelmanism. But either the guidance you are seek- 
ing is here—or you pay nothing for having made the investigation. 
PutYour Mind and How to Use It on trial—in your mind—for five 


days—FREE! 
Send No Money—Take No Risk 


Merely mail the coupon below—without payment of any kind. 
When your copy of Your Mind and How to Use It arrives (in its 
plain container)—read and test it for 5 days. If, after this exam- 
ination, you do not honestly believe that the simple, practical 
advice it contains can do more to change your whole life than any 
other book you have ever read—return it to us without further ob- 
ligation. Otherwise, after 5 days, send only $1 and the balance in 
two payments—$1 one month later, and 95 cents one month after that. 

You take absolutely no risk—yet an entire new 
world may be revealed to you, if you mail this cou- 
pon now! DOUBLEDAY, DORAN & CO., Inc.. . 
Dept. P.S. 4, Garden City, New York. 
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Who Is 
W. J. Ennever? 





(in plain container) 
distinct understanding that if I then wish to retur 
may do so and there will be no obligation whatsoever. 

send 
month later and 95c one month after that, as payment in full. 


This Book Shows 
You How to: 


SELF-CONSCIOUSNESS 


and take your part in affairs 


one hesitation or timid- 
ity. 


Banish mind-wandering and 
develop a new capacity for 


CONCENTRATION 


that enables you to stick to 
the problem at hand, get 
more done. 


Overcome the em barrassment 
of a “Inind like a sieve,” and 
acquire a 


MEMORY 


that holds like a steel trap— 
delivers facts, names, words 
and numbers quickly and 
accurately, 


Free yourself from uncer- 
tainty and weakness, through 
greater 


STRENGTH OF WILL 


that comes from knowing 
your own mind and how to 
make it help you act with 
force and decision. 


Conquer any tendency to let 
others always take the lead, 
by bringing your 


INITIATIVE 


to the fore—giving your 
mind greater courage, more 
aggressiveness, stronger con- 
fidence to act “on your own.” 
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5 DAYS' FREE EXAMINATION 


DOUBLEDAY, DORAN & CO., Inc. 

Dept. P.S. 4, Garden City, New York. 
Please send me at once, for 5 days’ reading Your Mind 

and How to Use It, by W. J. Ennever. When my copy 

I will read it for 5 days, with the 


you only $1 as first payment 


Shake off the feeling of 
inferiority that springs from 
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FOUNDER of Pelman- 
ism—the system of mental 
training used by more 
than 800,000 people in 
every walk of life. Mr. 
Ennever has helped thou- 
sands bring to the sur- 
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face mental powers 
they always possessed, 
but did not know how 
to put into profit- 
able daily use. 
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Check here if for your own convenience you prefer mak- 
ing a Single remittance instead of three, and enclose your 
check or money order for $2.95 as payment in full. Same 
5-day return-for-refund privilege applies, of course. 
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Plymouth Saves You - 
Money_Ihree Ways! 


MOST FOR NEW OPERATING | ©) HIGHER RESALE 
LOW PRICK KCONOMY VALUE 





LYMOUTH is not only a big money- 
| geomet the biggest of the lead- 
ing low-priced cars: 5 in. longer than 
one; 6 in. longer than the other! 


COUPES maT ‘ 6¢$ ! 
SEDANS "085 | 


And all models have the same big, 

7 se ‘ —DELIVERED IN DETROIT, including 
82-horsepower “L-head’ engine for full front and rear bumpers, bumper guards, 

spare wheel, tire and tube, foot control j 

: 

: 


power and economy—p/lus luxurious for headlight beam with indicator on 





4: : . tand 
new riding smoothness...new safety Se aaaiaae nates iene 

a. STAND: LQU 2N" -u. > m 
and ease of control. Drive it today! STANDARD EQUIPMENT on space (19.3cu. ft.). Prices include alll fed 


**De Luxe’’—Perfected Re- eral taxes. Transportation and state, lo- 


ES’ J 21] | , . v ; cal taxes, if any, not included. See your ‘| 
MAJOR BOWES' AMATEL R HOUR, COLt MBIA mote Control Shifting with Plymouth dealer. Plymouth Division of 
NETWORK, THURSDAYS, 9 TO 10 P. M., E. S. T. Auto-Mesh Transmission. Chrysler Corporation, Detroit, Michigan. 


PLYMOUTH BUILDS: 
GREAT CARS brew-oecoxe" | 
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Exhaustive tests at the famed 
General Electric laboratories have 
proved that several combinations of 
temperature and humidity must 
be available to keep perishable 
foods at their fullest, finest flavor. 
These Selective Air Conditions 
are now at your command in 
the new 1939 General Electric 
Refrigerator—and at the low- 
est prices G-E has ever offered, 
Sub-Freezing Storage—Low Tem- 
perature with High Humidity 
Storage—Moderate Temperature 
with High Humidity Storage— 
Safety-Zone General Storage. 
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TRIPLE-THRIF?T 
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THE MOST WIDELY IMITATED 


COLD- MAKING MECHANISM 
in the world! 


Thrifty in Price! 


Thrifty in Current! 
Thrifty in Upkeep! 





Silent, Sealed -in- Steel 
G-E THRIFT UNIT 


4 es sealed refrigerator mecha- 
nism, originated by General Elec- 
tric, is now widely imitated. But the 
G-E Thrift Unit has been constantly 
improved through 13 years of manu- 
facture. It has forced-feed lubrication 
and oil cooling. Metal glass leads 
insure a truly hermetical seal. Float- 
ing powerand acoustic mufflers hush 
operating sounds. As all mechani- 
cally minded men know, these G-E 
features mean quieter operation, 
lower current cost and longer life. 


FOR 139 < GENERAL ELECTRIC HAS BUILT A BETTER 
REFRIGERATOR AT A NEW LOWER PRICE 


WITH SELECTIVE AIR CONDITIONS 








-} ELECTRIC 


REFRIGERATORS 
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CUB COUPE 


/* CUB 


Brings Flying Costs 
Down-to-Earth! 





ES, it’s truly easy for you to enjoy the 
satisfaction of flying your own plane! 
For Cub, the pioneer low-cost private air- 
plane, is now priced well within reach of 
the average man. Think of it—you can own 





FREE 


Flying Course 
Cub dealers are 
prepared to give 
every purchaser of 
a new Cub air 
plane a course of 
dual flying in 
struction in the 
purchaser's own 
without 
This free 


plane, 
charge. 
course is given by 
Government Ii 
censed instructors. 


FREE 


Flight 
Demonstration 
Your Cub dealer 


will be glad to give 
flight 


demonstration. 


you a free 


This will reveal to 
you more emphat 
ically than any 
thing we can say 
why a third of all 
civilian airplanes 
being purchased 
are Cubs. 
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a handsome, dependable, 
easy-to-fly Cub for as 
little as $1249 . .. on 
terms as low as 


ony “419 pown: 


In addition to extra safety and 
long life, Cubs are famous for 
economy of operation .. . using 
as little as 3 gallons of gas per 
hour and_ practically no oil 
Choose from these popular 
models: Trainer—2-place, tan- 
dem seating, 40 HP engine, 
$1249; Sport—2-place, tandem 
seating, 40 HP engine, $1395; 
Sport —choice of 50 HP engines, 
from $1499; 
side-by-side 


Coupe—2-place, 
seating, 50 HP 
engine, $1995; Seaplanes from 
#1944. All prices F.A.F. Lock 


Haven, Pa. 


FREE CATALOG 


Send today for 
colorful, illus 
trated Cub cata- 
log, full details 
of the free fly 
ing course and 
-*, hame of your 
» Cubdealer.Piper 

Aircraft Corpo 
19 C Street, Lock Haven, 


ration, 
Pa.. U.S.A. ... Cub Aircraft Co., 


Ltd., Copenhagen, Denmark and 
Cub Aircraft, Ltd., Hamilton, 
Ontario, Canada. 


TTHE CUBS 


THE WORLDS FASTEST SELLING AIRPLANE 
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THE AC HEAT RANGE SYSTEM: 


WHAT IT Is, HOW IT WORKS, 
AND HOW TO MAKE USE OF IT 


To give good performance, spark plugs must 

operate within a certain temperature range. 

In relation to engine operating temperature, they 
must “run” neither too hot, nor too cool. 

aN 

= ISR 


NS RY If they run too Cool 
SS) 


ue, 
) ) ig 


W\ Wr 
If they run too Hot 


—they will rapidly collect 
soot and carbon. These 
cause fouling and misfiring. 


OC Vigak 
—the insulator may become Ge ! dy b4 @ 
encrusted, the firing points ” \ Ww 
may wear rapidly, or the 
overheated plug may cause 

habitual pre-ignition. Le Ww 
Through the AC Heat Range System, the tem- 
perature range of any AC plug can not only 
be predetermined but it can also be definitely 
charted. Once charted, that temperature range 
can also be designated. Thus, spark plug users 
can know, from the designation, the heat charac- 
teristics of one AC plug as compared with 


another. A shift to a cooler or hotter plug type 
becomes, consequently, a simple matter. 


=, What’s behind the number- 
y \—ssssst 

aw 

¢ 





ing system? It’s very simple. 


— AC uses numerals to desig- 
' nate the temperature range 
—and uses them like the 
graduations on a ther- 
mometer. A type 75 is hot- 
ter than a 74; and cooler than a 77. A 28 is 
hotter than a 26. A 44 is cooler than a 47. 





The Basis of Heat Range 


Spark plugs are cooled by radiation. The heat 
they take on travels up the insulator to the spark 
plug shell; from the shell to the cylinder block; 
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from the block to 
the water in the 
engine jacket. 


The illustration 
tells the story. -> 


The short insula- 
tor cools faster 
because the heat 
travels a shorter distance to reach the spark plug 
shell. The long insulator cools slower because 
the heat travels a longer distance. 





So, you can see that the heat range of an AC 
Spark Plug is mainly determined by the length 
of that part of the insulator up which the heat 
must travel. 


Here’s the Important Point 

Only AC Spark Plugs are made in a heat range 
which is complete for all sizes of plugs. 

If you find that your plugs foul, or become 
encrusted, firing points wear quickly or pre- 
ignition develops, go to any Registered AC Plug 
Cleaning Station and have the attendant see 
that you have the right plug type. It won’t take 
five minutes—and correction will give you the 
engine performance you want. 


Have the Plug Type 
checked while you’re getting 
your spark plugs cleaned 
(cleaning costs 5c a plug) 





EN" 


The Quality Spark Plug 
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THE SPORT OF SPORTS! 


The JUNIOR SCOUT 
AMERICA’S LOWEST PRICED “TWIN” 


SEE the country as you never have before — 
enjoy this thrill and adventure with America’s 
greatest motorcycle “buy” — the 1939 Indian 
Junior Scout! This twin cylinder engineering mar- 
vel flashes you over the open road with peppy 
power and zooming speed, takes you 70 miles 
on a gallon of gas. Also three other improved 
Indian models you can buy on your Indian 
dealer's pay-as-you-ride plan. See him today! 







INDIAN is America's fastest stock motorcycle 


A YEAR'S SUBSCRIPTION to 
thrilling “Indian News” for 
the price of mailing. Hand- 
some Indian Sport Jersey 
FREE when you order your 
new Indian motorcycle. Mail 
coupon today! 








INDIAN MOTOCYCLE CO., Springfield, Mass. 


| Please send me items checked { } Indian News for one 
year (I enclose lc in tame to — mailing cost).({ )Cer- 

j Tiftcate of Value entitling me to Indian Sport Jersey FREE 
when I order my new Indian jan motorcycle. [ ) Indian catalog 





BUGEAE cocccccccccccscecece 






Address 





PSM49 





Please be sure to chec k your age group 
{ }16-19 yrs. ( )20-30 yrs. [ )31 yrs. and up [ Junder 16 yrs. 


INDIAN MOTOCYCLE CO., Springfield, Mass 
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FIFTEEN WAYS TO 
Dress Up Your Garden 


HEN warm weather arrives, your 
Wie becomes a_ second living 
room, but your enjoyment of it is depend- 
ent upon the surroundings. Why not plan 
to make the grounds as attractive as pos- 
sible this spring? Fifteen distinctive de- 
signs for building picturesque fences, 
gates, trellises, and summer houses will 
appear in the May issue. 
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‘ Broadcasting Stations 
‘ Employ managers, engineers, operators, instal- 
lation and maintenance men for fascinating jobs 
and pay up to $5,000 a year. 
Set Servicing 
Fixing Radio sets in 
spare time pays many 
$5. $10, $15 a week 
extra while learning. 
Full time repair pays 
as much as $30, $50, 
$75 a week. 








Loud Speaker 


Systems 
Building, installing, 
servicing and operat- 


ing public address 
systems is another 
growing field for men 
well trained in Radio. 





HERE’S PROOF 


THAT MY TRAINING PAYS 








’ $50 Monthly in Spare Time 
**Il work on Radio = art time, still holding 
my regular job. ince enrolling seven 
years ago, I have averaged arou $50 
r every month.’’ JOHN B. MORISS: E, 
| 809 Valley St., Manchester, N. H. 


=f Makes $50 to $60 
- a We 
—_ **l am makin ee $50 
n and $60 a week after al! ex- 
penses are paid, and I am 
getting all the Radio work I 
n take care of, thanks to 
No. W. SPANG- 
= LER, 126% S. Gay St., Knox- 
ville, Tenn. 


>» 
u > Operates Public Address System 
**I have a position with the Los Angeles 
Civil Service, operating the Public Agerene 
System in the Cit Hall 6 ounce! 
ary is $170 a mont ROOD'R R. 


A 136, City Hall, Los aS, Bo ci 








APRIL, 1939 





Please mention PoPULAR SCIENCE MONTHLY when 





LGES REMOVER 


Je a adio Expert 
Many make 930) $50 #76 a week 


| will train you at home for many Good 
Spare Time and Full Time Radio Jobs 


Radio offers you many opportunities for 
well-paying spare time and full time 
jobs. And you don’t have to give up 
your job, leave home or spend a lot of 
money to train to get these jobs—to be- 
come a Radio Expert 


Get Ready Now for Jobs Like These 
Radio broadcasting stations employ en- 
gineers, operators, station managers and 
pay weil for trained men. Fixing Radio 
sets in spare time pays many $200 to 
$500 a year—full time jobs with Radio 
jobbers, manufacturers and dealers as 
much as $30, $50, $75 a week. Many Ra- 
dio Experts open full or part time Radio 
sales and repair businesses. Radio manu- 
facturers and jobbers employ testers, in- 
spectors, foremen, engineers, servicemen, 
in good-pay jobs with opportunities for 
advancement. Automobile, police, avia- 
tion, commercial Radio, loud speaker 
—_ are newer fields “ae good 

Television br now and for the future. 

vision promises to open many good 
job s soon. Men I trained have good 
jobs in these branches of Radio. ad 
ow they got their jobs. Mail coupon. 


Why Many Radio Experts Make 
$30, $50, $75 a Week 

Radio is young—yet it’s one of our large 
industries. More than 28,000,000 homes 
have one or more Radios. There are 
more Radios than telephones. Every 
year millions of Radios get out of date 
and are replaced. Millions more need 
new tubes, repairs. Over $50,000,000 are 
spent every year for Radio repairs alone. 
Over 5,000,000 auto Radios are in use; 
more are being sold every day, offering 
more profit-making opportunities for Ra- 
dio experts. And RADIO IS STILL 
YOUNG, GROWING, opening into new 
fields. The few hundred $30, $50, $75 

a week jobs of 20 years ago have grown 
to thousands. Yes, dio offers op- 
portunities—now and for the future! 

Many Make $5, $10, $15 a Week 

Extra in Spare Time While Learning 
The day you enroll, in addition to 
our regular Course, I start sending 
Extra Money Job Sheets; show you 
how to do Radio repair jobs. 
Throughout your training I send 
plans and directions that made good 
spare time money—$200 to $500—for 
hundreds, while learning. 


Here’s How You Get Practical 
Experience While Learning 

I send you special Radio equipment; 
show you how to conduct experiments, 
build circuits illustrating important prin- 
ciples used in modern Radio receivers, 
broadcast stations and loud-speaker in- 
stallations. This 50-50 method of train- 
ing—with printed instructions and work- 
ing with Radio parts and circuits — 
makes learning at home interesting, fas- 
cinating, practical. I ALSO GIVE YOU 
A MODERN, PROFESSIONA 
WAVE, ALL-PUR 

SERVICING INSTRUMENT to help you 
make good money fixing Radios while 
learning and equip = with a profes- 
sional instrument full time jobs 
after graduation. 


money Back Agreement 
rotects You 

I am so sure I can train you to your 
satisfaction that I agree in writing to re- 
fund every penny you pay me, if you are 
not satisfied with my Lessons and Instruc- 
tion Service when you finish. A copy of 
this agreement comes with my Free Book. 


Find Out What Radio Offers You 
Act Today. Mail the coupon now for 
“Rich Rewards in Radio.’’ It’s free to 
any fellow over 16 years old. It points 
out Radio’s spare time and full time op- 
portunities and those coming in Televi- 
sion; tells about my training in Radio 
and Television; shows you letters from 
men I trained, telling what they are do- 
ing and earning. Find out what Radio 
offers YOU! MAIL COUPON in an en- 
velope, or paste on a postcard—NOW! 
J. E. SMITH, President 
Dept. 9DP3. National Radio Institute 
Washington, c. 



















This Coupon is Good For... 
One FREE Copy of My Book 








J. E. SMITH, President, Dept. 9DP3 


¥ 
, National Radio Institute, Washington, D. C. ; 
i Dear Mr. Smith: Without obligating me, send ‘‘Rich Rewards in Radio,’’ which g 
points out the spare time and full time opportunities in Radio and explains your 
} 5 
. 50-50 method of training men at home in spare time to become Radio Experts. ‘ 
y (Please Write Plainly.) 
' 
OP sia sind ‘ 
' NAME AGE + 
| ' 
§ ADDRESS ' 
' & 
' CITY STATE 6 
rTrrirtrirrirtrtttttLt LLL LLLLLLLLLLCLCLLCCLCOCLCOCCOT 
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If the Vernal Equinox Comes, 
Can Spring Be Far Behind? 


Four times a year I am annoyed, and since 
one of these quarterly irritations is due in a 
few weeks, I am going to write and see what 
you can do about it. On March 21, the news- 
papers and nearly everybody else in the North- 

ern Hemisphere will 
be saying that it is the 
erste 1G END “first day of spring.” 
CRUSADES FORA In the same way, they 
Ag— CHANGE? call the summer sol- 
stice (June 21) the 
“first day of summer”; 
the autumnal equinox 
(September 23) the 
“first day of autumn”; 
and the winter solstice 
(December 21) the 
“first day of winter.” 
Now, it doesn’t seem 
reasonable to me to 
say that summer, for example, begins at the 
summer solstice. From the astronomical point 
of view, which is the only point of view in 
which the summer solstice means anything, 
June 21 is the middle of our summer, because 
it is then that the earth reaches that point in 
its orbit when the north pole tilts most toward 
the sun. For the same reason, the vernal equi- 
nox is, astronomically speaking, the middle of 
spring, and so on for the other seasons. If we 
are going to use astronomical divisions for the 
seasons, let’s give them their true astronomical 
meanings. Who'll join me in a crusade?— 
A.K.P., Buffalo, N.Y. 





Spring Water Might Be 
Needed for Resiliency 


CaN one of your readers answer this for me? 
Why not inflate tires with water instead of air? 


The added weight 

would tend to hold the — 

—_ > P > AND WH 

car to the road, the FREEZES IN WINTER? 


tires would rarely have 
to be pumped up be- 
cause water would not 
leak so freely as air, 
and the tires would 
not overheat. Last, but 
most important, the 
danger of blow-outs 
would be eliminated 
because, when a break 
occurred in a tube, the 
water would not rush 
out the way air does, and the driver could 
bring his machine to a safe stop. Congratula- 
tions on your cabin-cruiser plans. They’re 
right up my alley. Let’s have more of them.— 
W.R.S., Mount Vernon, N.Y. 
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Is a Star’s Face Red? 
Maybe This Is Why 


T.W.C., or Montreal, wants to know why it 
is that some stars appear to be red. Here’s the 
answer. One reason might be that the surface 
layer of such stars is largely composed of the 
gases of calcium, strontium, or potassium, all 
of which exhibit shades of red (and red lines 
on a spectrogram). The inert gas neon, as you 
can observe on any business street, also glows 
with a red light when ionized. It may also be 
that the star is much cooler than our own sun, 
in which case red might be the predominating 
color.—H.M.G., Austin, Tex. 


With a Jitterbug Aboard, Some 
Swing Band Might Spell Disaster 


Why is it that no one has yet manufactured 
a compact radio receiver that will give hroad- 
cast reception inside the cabin of a transport 
plane? We have all 
kinds of vacation ra- 
dios and traveler’s sets 
that will work almost 
anywhere, but the air- 
line commuter has to 
either hum to himself 
or listen to the snores 
of his fellow passen- 
gers. I understand one 
of America’s foremost 
radio orchestra lead- 
ers, who is also Amer- 
ica’s No. 1 air passen- 
ger, has been looking 
for such a set for some time now without much 
success. Have PopuLar Science readers any 
suggestions to make on this vital matter?— 
D.M., New York, N.Y. 


Shoot-and-Run Guy 
Wants More Space 


ALTHOUGH a newcomer among your sub- 
scribers, I have been buying P.S.M. a long time 
on the newsstands. I recently subscribed just 
to see if it was any quicker in arriving each 
month. I wish you’d publish a lot more on 
photography. You could cut down on the space 
where you draw all those wires and figures 
and crooked lines, and so on, for the amuse- 
ment of such persons as D.S., and the amaze- 
ment of others like T.L. (September issue). 
Neither of them seems to appreciate your 
articles, but look at F.C.W. right below the 
two wranglers! So much for the bawling out, 
but please give us (Continued on page 14) 


IMAGINE A FREE-FOR-ALL 
OVER RADIO PROGRAMS 
A MILE UP IN THE AiR! 
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E) Look here, 


full columns of 
male help wanted- Yes | noticed 
your kind of work/ it- Last year 
at this time 
\ there wasnt 
half that much 



















You say Marys husband just got 
anew _ job at double his old 
salary ?-That settles it, Honey- the 
time has come 
mas for us to get out 
of the rut; too 


att lm going to write 


LaSalle \ 
g ~~ tonight! Joo 
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and set things humming. 


As always, there are not enough ordinary jobs to go 
round—but rarely before in the history of American 
usiness, has there been so much room at the top/ 

Ordinarily, there would be plenty of men to fill these 
bs—men in junior positions who have been studying in 
spare time. But most men have been letting their training 
‘lide during these dark years of depression . 
he use?’ You have heard them say. Perhaps there has 
een some excuse for sticking to any old kind of a job one 

ud get the past few years—but the door is wide open 


for ‘he man with ambition NOW! 


4 


2) 










i 


...NOW IST 


R’ GHT now, in many lines there is a search for really 
good men—managers, leaders—men who can take 
charge of departments, businesses, branch offices, 


f 1 don’t let anyone tell you that ‘‘Opportunity Only 
inocks Once’’—that’s one of the most untruthful sayings 
‘ver circulated. Opportunities flourish for every American 


for our 
Department ? 





.. “What's 






my last ex- 
amination 


H‘lo, Frank- youre an office 
man- Do you know where 
we could get a manager 
Accounting 


I year later — 


| stayed late at the 
office, Honey, to get off 


Thats.swell, 
Napoleon- 

heres a letter 
that came 


HE TIME! . 


every day of his life. 
Far more to the point is to be ready—be prepared—to 
make yourself interesting to the big-time employer—and, 








=thats 
news! 


S$) Honey, look at this/-Were 











out of the rut at last/ Doberry 
& Co.want me ~7> te come and 
see them— ¢~ #4 just the 
job | wanted | _ 
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LaSalle offers you a short-cut method of qualifying for 


opportunity jobs in accounting, law, traffic, executive 
management, and kindred occupations. 


LaSalle Extension is 30 years old—over 30,000 stu- 


dents enroll annually—60 American firms each employ 
500 or more LaSalle-trained men—surveys show that av- 
erage LaSalle students attain good salary increases after 
graduation—nearly 10% of all C. P. A.’s in the U. S. A. 
are LaSalle alumni. 

Why not find out what LaSalle has done and is doing 
for men in your position? Send and get the facts; see what 


LaSalle can do for you personally! 


There’s no question about it—jobs are looking for 
trained men—the time has come for you to qualify for 
future prosperity. Mail this coupon today ! 


LASALLE EXTENSION UNIVERSITY, A Correspondence Institution, Dept. 483-R, Chicago 


Kindly send me your free booklet on the business field I have checked—and tell me how your training in that field can help me. 


Business Management 
j] Business English 





0 Business Correspondence 
O Traffic Management 


OSalesmanship [ 
0 Accountancy 


0 Bookkeeping 


})Law O Commercial Law 


0 Stenotypy 


re saaiainiaeaiae sessile dai aehaniin tala alanine Pececcccescococcccceccceccccce en ee 
LASALLE EXTENSION UNIVERSITY * “snzssnowpence 
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shoot-and-run guys more space.—T.W.H., Lub- 
bock, Tex. 


P. S. M. Stole a March 
On Those Navy Preparations 


Reap tomorrow’s news today—that seems to 
be P.S.M.’s new motto. 


When I read your 
ay A article “Uncle Sam’s 
POPULAR SCIENCE Ar, New Ocean Empire,” 

Pas. THE: about eight months 
ago, I was interested, 
but didn’t take the 


proposed development 
of our Pacific islands 
too seriously. Now, I 
realize that you were 
just about a half year 
ahead of the boys down 
in Washington. You 
certainly stole a march 
on the guardians of our Government, or per- 
haps they’re saying, “We saw it in PopuLaR 
Science.”—J.L., New Haven, Conn. 


It Was Simple, Unless You Felt 
Like Doing It the Hard Way 


GeorGe’s weight—he’s the lumberjack in the 
March “Readers Say” letter—is 196 pounds. 
By the conditions given, the log displaces its 
own volume and twice its weight of water. A 
moment’s inspection should show that the 
weight of the lumberjack simply equals that 
of the displaced water, minus the weight of 
the log. The only figures needed are the log’s 
weight and its specific gravity. Of course, you 
can arrive at the same result more laborious- 
ly by using the additional data given at the 
end of the letter.—P.R.T., Raleigh, N.C. 


World’s Smallest Park 
Got Pinched for Parking 


As Visalia, Calif... was my home town, I’m 
qualified to say that 
the information given 
in “The Man with the 





THE SMALLEST PARK 
AND THE LARGEST 


Net” on page 139 of TRAFFIC CEMETERY 
the February issue is 
not entirely correct. 


This smallest park in 
America, which con- 
sisted of a large oak 
tree growing in the 
middle of the main 
street, has been re- y) 
moved by order of the 

city council, as it was 

considered a_ traffic 

hazard, endangering the lives of careless mo- 
torists. Had the question of removal of this 
time-honored tree been put up to the vote of 
the citizens of Visalia, this beautiful tree, 
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which can never be replaced, might still be 
the smallest park in America.—H.E.R., Comp- 
ton, Calif. 

Not Too Easy, Not Too Tough, 

Is the Way He Likes Them 


THE problem submitted by W.S.L., Jr., in 





December was . just 
right—not too easy 
and not too tough. | 
Here is another offer- 
ing for your readers’ 5" 
consideration. One half 
of a pumpkin pie is i 
divided into three L 
pieces of equal vol- : 
ume. If the pie is ten 7 
inches in diameter, 4 


and both cuts are 
made through a point 
one inch off center, 
how many degrees are 
in each angle?—L.P.B., Jr., 


How To Check Up on 
That Check Problem 


THE check problem submitted by W.W.J., in 
the February issue, can be worked by algebra, 
using two unknown quantities, one for the 
number of dollars and one for the number of 
cents in the check. One equation is easily ob- 
tained and, by analyzing the problem, it can 
be seen that the number of cents is either 
three, four, or five more than three times the 
number of dollars, depending on whether the 
number of cents is below 34, below 67, or above 
66. The answer must be a whole number, 
which is obtained only by using four, and the 
check was for $11.37.—E.A.B., Savannah, Ga. 





Brooklyn, N.Y. 


He Turns the Heat on 
Reader’s Freezing-Point Error 


IT SEEMS that D.O., of 
Berkeley, Calif., is a lit- 
tle too anxious to find 
fault with your maga- 
zine. When he says that 
the freezing point of 
water is very insensi- 
tive to pressure, he does 
this useful fluid a grave 
injustice. The freezing 
point of water is just as 
sensitive to pressure as 
is its boiling point. As 
Charles E. Dull says in 
his book on modern 
physics, “a substance that expands upon freez- 
ing has its melting point lowered by an in- 
crease in pressure.” Another thing, the water 
in this hypothetical lake will not be four de- 
grees centigrade, but (Continued on page 16 
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th e checked the line of work in which I would like a good job. Please send me without expense or obli- 


n His Record— 


Nhich Man Would YOU Hire? 







__-ELECTRICAL ENGINEERI ” 
TRICAL ENGINEE 





























ELEC Subject pet 
Subject ~|__Wiring Bi > 
W Pree { scr to ea ar ee | 
wing lectrical Applia eae 
: - nces 
es ~ 
pected Appliances on ; : om 
; ples o : 
Meters. and Gene Maintenance Motors and Gene : 
Principles of Motors anc — > Ar ce of Motors and ¢ 
Maintenance of Motors 29) =p mature Winding 
ture Winding i ower Station and E£ 
Armatu mand Equip - i. Diesel Electric Plants 





Power Statio 










Practical Mathematic 






























; ic Plants 
Diesel Electric Me : 84 
Practical: Mathematics fie Drawing 94 
Mechanical Drawing p fctrical Layouts 88 
Electrical Layouts face Physics 3 
Practical Physics : Bove of Electricity e077 
Elements of Electricity Bin, Year Algebra ar 
(Year Algebra ane Geometry “Prag 
Pic Geometry Trigonometry p : bed 
| ane ndustrial Electr es ae 
“Trigonometry Alternating-Curre, 79 
industrial Electricity it ~ooenaing Current Electvicity et ei 
nt Electricity : 
Aiternating-Curre 36 Bs 









You Are Hired on YOUR Record— 
Employers Want to Know, Are YOU Prepared for Promotion 


four own ability to hold the better jobs depends en- men trained in other fields—executives, draftsmen, 
‘kcely on the preparation you have made to accept the engineers, merchants, architects are young at 40, at 
»portunities offered every month in the year in 50—and still have many good pay years ahead. Promo- 
ne active fields of today such as Air Conditioning, 0n, increased pay, reward properly prepared men! 
jiesel Engineering, Drafting and Design, etc. Men in American School, an educational institution incor- 
nese fields and others with preparation as accountants 
nd in merchandising are being advanced into such 


porated “‘not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 

American School graduates hold important positions 
7 : ; : as engineers, accountants, experts, draftsmen, managers, 
— canals Se eee eee ee ey etc., or successfully operate their own business. Thou- 
ale 8 J° a g y - sands of our High Schoo! graduates have entered col- 
ta worthwhile position depends on whether or not —jages, yniversities, normal schools, etc., have attained 
u will prepare to meet the demands of employers = guccess in business or industry. 
a pe the eee = ~ offering the big jobs to Find out how American School can help YOU, the 
en who can handle them: difference it may make in your entire future success 
Without training a man is no more valuable at 40 and happiness! Mail coupon today for free Bulletin 


enings as department heads, managers, foremen, 


han at 30, is old at 50. But the doctor at 40 or 50isa__ and early lesson in field of your choice. No obligation 
fetter doctor than he was at 30—and it’s thesame with _on your part. 


American School, Dept. G-446, Drexel Ave. at 58th St., Chicago 


ne ee ee Cy ee 
Try a Lesson Yourself—No Obligation 
ime rican School, Dept. G-446, Drexel Ave. at 58th St., Chicago BULLETIN 


on my part a copy of your Bulletin and an early lesson in the field I have selected. 








C Air Conditioning 0 Electrical Engineering O law 

Architecture O Diesel Engineering © Liberal Arts (College) 
Automotive Engineering O Drafting and Designing O Mechanical Engineering 
Automobile Repairing 0 Electric Refrigeration O Merchandising 
Bookkeeping and O Heating, Ventilating, OC) Private Secretary 

Cost Accounting Piumbing O Radio and Television 
Business Management D Professional Accounting O Salesmanship 
Civil Engineering Incl. C. P. A. Coaching D2 Shop Practice 
Aviation DO High School 0) Shop Management 
Contracting, Building O Highway Engineering D Steam Engineering 
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zero degrees, because our physics books tell us 
that ice and water, in contact with one an- 
other, will have a temperature of zero degrees 
centigrade.—D.C., San Jose, Calif. 


Oysters R Safe To Open— 
Even for the Uninitiated 


Unper heading of 
DOWT “With the Inventors,” 
FoR 1B ee I noticed the oyster- 


opening device de- 
signed by Joseph E. 
Benson, of Cedar Rap- 
ids, Iowa. It particu- 
larly struck my eye 
because I live on the 
Gulf of Mexico, and 
frequently see oysters 
handled. I know that 
a man who has had 
any experience open- 
ing oysters is in no 
danger of cutting himself, and, even if he had 
had no experience, ten-cent gloves would save 
his hands.—D.B.G., Pensacola, Fla. 


Think of All This When You 
Get On Another Elevator 


IN REPLY to P.O.C., East Orange, N.J., the 
lateral thrust in elevator cables and counter- 
weights as the car goes up and down depends 
mostly on the geographical location. For the 
maximum belling effect, the building would be 
at the equator. But in a New York City sky- 
scraper, there would be a combination of forces 
that would tend to produce an angled lateral 
thrust. The belling of the cables would be a 
constant convex are depending on length, load, 
and the resultant effect of centrifugal forces. 
The arc would be influenced further by the 
equinoctial procession.—E.P., U.S.S. Maury, 
Mare Island, Calif. 


He’s Glad To Learn What the 
College ‘’Youngsters’’ Are Doing 


Ir pleases me very 
much to see that your 
magazine takes such 
an interest in what 
the mechanically 
minded students of 
American colleges are 
doing. Your story of 
Frank S. Wyle and his 
amazing stop-action 
pictures proves that 
your magazine takes 
an interest in them. I 
hope that more stories 
describing the _ engi- 
neering feats and projects of these youngsters 
will follow, feeling that a lot of your readers, 





YEAH, BUT IT TAKES A 
FOOTBALL REP TO ' 
SELL BONDS: 
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including yours truly, will enjoy reading about 
the projects and feats of our future engineers. 
—J.T.C., Buffalo, N.Y. 


The Item on Page 89 
Throws Some Light on This 


THE letter from A.D.F., who wondered 
whether people have a “sixth sense” of time, 
interested me very much because I, too, found 
myself waking up repeatedly just before my 
alarm clock was set to go off. It seemed al- 
most uncanny, so one night I decided on an ex- 
periment. The following day was a holiday, 
and I could risk sleeping over. You guessed it, 
I didn’t set my clock. And I overslept, missing 
a golf date. Then I got more scientific and 
experimental. I set the thing to go off in 
twenty minutes, and picked up the latest issue 
of P.S.M. so that I'd be sure not to fall asleep. 
In exactly fifteen minutes, the alarm mecha- 
nism gave a soft click that seemed to come 
from nowhere. Five minutes later, the alarm 
did its duty on schedule. Now I’m convinced 
that it was the click that had been waking me 
up.—V.8.P., Oneida, N.Y. 


It Hustles the Work and 
the Workers, Too 


THE trick lumber 
conveyor shown on 
page 110 0f your March 
issue probably looks 
like “a roundabout way 
to get across’. the 
street” to some people. 
Well, I’ve worked in 
lumber yards and I 
know that a conveyor 
of this type will do a 
lot more than just lift 


HAW HAW, THE 
MACHINE WORKS ONLY 
AS FAST AS THE 
LOADER! 





the planks. Lumber 
stackers, like most 
humans, don’t work 


any faster than they have to, but with a ma- 
chine passing out boards at a regular pace, 
they have to hustle or else be buried under an 
avalanche of assorted wood.—L.M.C., Seattle, 
Wash. 


And It Should Save Wear and Tear 
on the Brake Drums, Too 


Some of the huge electric locomotives used 
on mountain runs retard speed going down 
hill by putting the power from their momen- 
tum back into the third rail by means of an 
electric generator. What I’m wondering is 
why can’t automobile manufacturers make 
brakes that would similarly conserve, instead 
of tossing away, a car’s braking energy, put- 
ting it into a storage battery, for example. The 
resultant saving in gasoline would be con- 
siderable, I should think.—T.D.S., Denver, Colo. 
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How Big Is YOUR PAY-CHEC 


lf you earn under *3,000, 
Higher Accountancy may 


be the answer for you 


” HE size of my pay-check? What business is it 
of yours?” Perhaps that’s the first reply that 
comes to your mind. 

But—stop a moment. It really is our business—to 
help men just like you. In fact, it’s been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you’d like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money—insure a good home for your family—a new 
car—an education for the growing youngsters—a 
bank account for a rainy day .. . these and many 
more of the precious things in life? 

Maybe you’re one of those ever hoping for ““breaks”’ 
that will give you a higher standard of living. Yet 
that’s precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
find ambitious men who aren’t depending on luck 
to carry them ahead. They’re following a tested 
path to increased earnings—leaving nothing to mere 
chance. They’re training themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income—in a profes- 
sion that pays and pays well. 

Why don’t you do as they are doing—take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you’re asking yourself, ‘“But don’t these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?” 

Ask rather, “If I do my part, won’t J get results, 

too?”? 

You will! For all it takes is in- 
tell: gence, serious study and work 
—not genius. Under the LaSalle 
sysiem you solve problems by sim- 
ple steps . . . from day to day, as 
an «xpert accountant does. You 
use the same basic principles. And 
whe a these problems become diffi- 
cult and puzzle you, you get counsel 
tha: could be matched only through 
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ing, Auditing, Cost Accounting, Business Law, 
Organization, Managemené and Finance. The train- 
ing—complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 

Later, when you’re an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 


Write for this FREE book 


If you’re tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn’t a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We’ll 
send you our 64-page book, “Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future. 


LaSalle Extension University 


A Correspondence Institution 
Dept. 483-HR 
I want to earn a bigger salary—through accountancy training. 
Send me, without cost or obligation, your 64-page book, “‘Accoun- 
tancy, The Profession That Pays.” 


Chicago, III. 


per nal coaching by a battery of PR ci i ctor le at eeda Gh ands akeesbenba antenna meee 
xp rts in a big accounting house. a 

I a comparatively short time, I 66 lara oh aia gg ale a eee Age open 
you train yourself in Elements of " 
Acc »unting, Principles of Account- FTES PEP PR eT eye City a 
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With the 


NIMAL TRAPS that kill rats, mice, and 
other rodents, knock them out of the 
way, and then automatically reset themselves 
for the next victims, are the novel invention 
of Samuel J. Evans, 
of Princeton, W.Va. 
The boxlike design 
of the device incor- 
porates an open end 
in which bait is at- 
tached to a trigger. 
When a rat noses in- 
to this hole and tugs 
at the bait, the trig- 
ger releases a catch 
causing a spring-op- 
erated arm to snap 
around at high speed. 
The jagged, saw- 
tooth end of this arm 
- hits the rat, killing 
it and hurling it away 
* from the trap by the 
force of the blow. 
The arm then completes its circular swing 
until stopped by the catch in position for the 
next rodent that nudges the bait. The spring 
mechanism is wound like a clock to operate 
the killing arm a number of times between 
windings . . . ONLY ABOUT FOUR PATENTS out 
of every hundred include more than twenty 
claims—statements of what the inventor re- 
gards as new and invented by him. . . ELEC- 
TRIC LIGHTER, cigarette compartment, and ash 
tray are conveniently placed in the hub of an 
automobile steering wheel devised by Edward 
G. Von Gunten, of 








Akron, Ohio... IF 
YOU HAVE SPENT A 
LIFETIME trying to 


hide the fact that 
your fond parents 
tagged you with the 
name of Ebenezer, 
and have signed your 
letters “E.H. Smith,” 
and encouraged your 
friends, and even 
your wife, to call you 
“Butch,” don’t be- 
come an inventor, for 
there will be no way 
to escape taking 
down your hair and 
telling all. Inventors applying for U.S. pat- 
ents must give their full names. Initials don’t 
go ... DESIGNED FOR RADIOS having two or 
more frequency bands, a new tuning dial has 
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Inventors 


a pointer whose tip always indicates the band 
in use, instead of constantly overlapping all 
the bands marked on the dial, as is the case 
with most systems at 
present. The dial arm 
automatically be- 
comes longer or 
shorter at its pointer 
end, so that its tip 
touches the edge of 
the particular dial 
strip marked for the 
frequency band be- 
ing used. This idea 
was worked out by a 
German inventor, 
Raymond Buchardt, 
of Berlin ... TOP 
HONORS for the 
tongue twister of the 
month among patent 
titles: “‘Butyl Esters 
of Alpha-Alpha-Dimethyl-Alpha’-Carboxydi- 
hydro-Gamma-Pyrone” . . . RAINY-DAY SHOP- 
PERS who have both arms full of packages 
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and bundles are one group who should 
welcome an umbrella hat credited to Lloyd 
D. Myers, of Minneapolis, Minn. The acces- 



















































sory is essentially a _ 
diminutive umbrella =[TELE PHONE 3 
with the supporting ae | | 
ribs attached to a oT You | 
skullcap that is worn _ i a 
on the head and held ® Il you | 
firmly in place by il ‘lfy 
straps under the chin - 
- - - MARKING THE get it 
WORD “PATENTED” on OSes 
an unpatented ar- I get 
. r H dozen 
ticle is a violation of I'll al 
the law. Mark 1,000 aml 
unpatented items .* 
with the word and ' 
you would be liable 
to a fine of $100,000 { 
—$100 for each of- 
fense . . . A NEW CONVENIENCE For MoToR- @ ELE 
ISTS, to add to drive-in stores, curbside § 500 s. 
ms 
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Have you ever dreamed of 
holding down a steady, good 

















Here at my school in Chicago, the world’s 
Electrical Center, you can get 12 weeks ? 
Shop Training in ELECTRICITY and SF 
an extra 4 weeks Course in Radio that 





















ii ave you ever can help give you your start towards a ( i 
Kyal- dreamed of doingthe work you better job. 
-HOP- really like in a job that holds You will be trained on actual equip- 
promise of arealfutureinthe ment and machinery and because of our 
ARES years ahead? method of training, you don’t need pre- w 
Well, we all know that you vious experience or a lot of education. : 
can’t get the good things in Many of my successful graduates never \ 
life by just dreaming about even completed Grammar School. , 
them. Hundreds of fellowsare Here in my school you work on genera- y 








today holding 
mighty fine jobs 
with prospects of a 
; bright future. 
They are filling 
2 these jobs be- 
cause they had 




















down 










AN EXTRA 


WEEKS 


4 


tors, motors, dynamos, you do house 
wiring, wind armatures and 
do actual work in many other 
branches of electricity and 
right now I’m including val- 
uable instruction in Diesel, 
Electric Refrigeration 









\ the foresight ta COURSE IN HOUSE WIRING 
equip themselves with the right kind of wain- and Air Conditioning at only one of the many 
ing. Most of these men were only average fellows RAD | no extra cost. Our prac tical aS See ” 
a short time ago, but the proper training helped shop methods make it easier y 2 

hould @ to lift them out of the low pay ranks of unskilled INCLUDED to learn—First the instruc- **... Coyne has 

Lloyd workers. The same opportunity is now offered to you. tors tell you how a thing should Steet clase in- 

J Che great fascinating field of ELECTRICITY offers be done— then they show you kg cong = 

.cces- @ areal future to many men and young men who are willing to howit should be done—then you do the elanpless things 


prepare for a place in this giant industry. 


1 can get this training first—then pay for it 
later in easy monthly payments, starting 60 days 
after your 12 weeks training period is over — then 
you have 12 months to complete your payments. 

lf you need part time work to help out with ex- 
penses while training in my shops, my employment 
department will give you their assistance to help you 
get it. Then after graduation this department will 
give you valuable lifetime employment service. 

Send the coupon today for all details. When 
I pet it I'll send you my big free book containing 
dozens of pictures of students at work in my shops. 
I'll also tell you about my ‘Pay After Gradua- 
tion’’ Plan, extra 4 weeks Radio Course and how 
maiy earn while learning and how we help 


H. C, LEWIS, President 


| COYNE 


LOTOR- 
rbside 








\PRIL, 1939 











actual work yourself. 


’LL FINANCE YOUR TRAINING 


our students after graduation. Fill in, clip 
coupon, mail today for your start toward 
a brighter 


future. \ 
A 
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to start with 
and they have 


the equipment 
to show you 
these things as 
you advance.” 
Ben Rickman, S. Car. 
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§ COYNE ELECTRICAL SCHOOL, | 
# 500 S. Paulina Street, Dept. 49-73, Chicago, III. 8 
8 Dear Sir: Please send me free your big catalog and full particu- Ld 
8 jars of your present offer, also your “‘Pay-Tuition-After-Gradua- % 
: tion’’ Plan and also your extra 4 weeks Radio Course. ) 
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These Free 


Books are for 





INVENTORS 





And other men with ideas 


OMETIMES we hear peo 
But C 


left to invent.’ 


y: ““Well, there isn’t much 
arles F. Kettering, Vice-Pres. 


and head of Research of General Motors, who helped de- 
velop the self-starter, Duco and many other outstanding 


inventions, doesn’t think that at all. 


ment, he said: 


In a published state- 


“If we took half the men employed in tool making and 
put them to working out new inventions, new things, we 
could snap out of this depression in no time. Our return to 
normal times depends on new manufactured products that 


will catch the purchaser’s eye. 
and thus 
start the ball rolling. Change 
and buying go together. 
are only entering the great 
period of inventive advance- 


Get him to buy 


ment.’’ 


OUR BUSINESS 
iS TO HELP YOU 


For forty-one years, 
this organization has been 
in the business of helping 
inventors. During that 
time inventions from 
every corner of the coun- 
try have been turned over 
to us to protect. Some 
ideas have represented 
complicated mechanisms; 
others have been small, 
practical articles, like a 
can opener or a new toy. 
All this has given us a 
wealth of experience to 
use for the inventor of to- 
day. Here in Washington, 
we maintain a large staff 
of experienced Patent 
Specialists to give you 
prompt and expert serv- 
ice. Yet because we work 
efficiently—-our fees are 
low, and if desired we 
help you with deferred 
payments. But first, find 
out exactly what to do to 
protect yourself. Decide 
on that today by sending 
for your FREE copies of 
the books shown here. 







































VICTOR rr? 


VANS & 


REGISTERED PATENT ATTORNEYS 


THESE BOOKS 


TELL YOU: 


How the Patent 
Laws protect an 
inventor. Simple 
steps to take 
promptly, without 
cost, to claim your 
right to your idea. 
Kind of sketch or 
model needed. 
How you go about 
selling an inven- 
tion. We gladly 
send them to seri- 
ous men. No 
charge, no obliga- 
tion. Write us or 
use the coupon 
below. Get that 
much done today. 





Co. 





Main Office: 107-D, Victor Building 


E Washington, D. C. 
Other Offices: 


1010-C, 


Send me FREE copies of your books, 
“When and 


tion’’ and 

(Note 
a listed above.) 

Name 

Street and No. 


City or Town 
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514-C, Empire Bldg., Pittsburgh 
405-C, Garfield Bldg., Los Angeles 


to Sell an Invention.”’ 
: Same books supplied by any of the branch offices 


, San Francisco 
‘Patent Protec- 


State 
EHeRneRHEHHeHeHeHee & 








With the Inventors 


(Continued from page 22) 


banks, and open-air automobile movie the- 
aters, is planned by Edmund H. Yaeger, of 
Longmont, Colo., who has devised a roadside 
pay-telephone station. The phone is mounted on 
a pair of lazy tongs 
within a weather- 
proof box supported 
on a post set into a 
street curb or road 
shoulder. To make a 
call, a driver pulls 
up alongside the unit, 
reaches in and draws 
the tong-mounted 
phone close to the 
car window, and 
drops in his nickel. 
When the call is com- 


Y Cty) 
pleted, a spring pulls 


rt 
A Mik ii 
the phone back into 


its protecting box ... 1,000,000 COPIES OF 
PATENTS are shipped out of the United States 
each year, in exchange for copies of pat- 
ents issued by foreign countries ... IF 
FRIEND WIFE strenuously objects to that 
groaning and wheezing rumble commonly 
termed snoring, and you are one of those who 
snore only when sleeping on your back, you 
might look into a recent invention designed 
to curb this type of “thunder.” This is a belt 
which is strapped around the waist just be- 
fore turning in. A hump at the back of the 
belt is guaranteed to prevent the wearer get- 
ting even forty winks if he lies on his back. 
The field is still wide open, however, for the 
invention of devices to silence side and stom- 
ach-sleeping snorers ...THE NAMES OF ABOUT 
10,000 patent attorneys appear on the roster 
of the United States Patent Office . . . RADIO 
SETS are shut off automatically when a person 


- 
} 





ANON IW 


picks up a hand-type telephone fitted with a 
special electric switch, in a system devised by 
Clarence J. Sloan, of East Cleveland, Ohio. 
Gravity-operated, the switch is attached near 
the transmitter end of the phone and wired to 
the radio in such a way that it cuts the power 
supply of the set to silence it whenever the 
switch is tilted as a person raises the tele- 
phone to make or answer a call . . . TRADE 

(Continued on page 26) 
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THE MELODY OF ‘SWANEE RIVER 
RIGHT NOW_ HERES HOW 
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Thousands Now Play Who 
Never Thought They Could 


Surprised 
Friends 


I want to say that my 
friends are greatly sur- 
prised at the different 
pieces I can already 
play. I am very happy 
to have chosen your 
method of learning. 

*B. F., Bronx, N. Y. 


Learned Quickly 


at Home 


I didn’t dream I could 
actually learn to play 
without a teacher. Now 
when I play for people 
they hardly believe that 
I learned to play so 
well in so short a time. 

"7. C. 8.. Callf. 


Best Method 
by Far 


Enclosed is my last ex- 
amination sheet for my 
course in Tenor Banjo. 
his completes my 
course. I have taken les- 
sons before under teach- 
ers, but my _ instruc- 
tions with you were by 
far the best 
*A. O., Minn. 


* Actual pupils’ names on request. Pictures by 
professional models. 
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SEE HOW EASY IT Is! 


@ Look at the diagram above. The first note is “E.’’ That's 
the white key to the right of the two black keys near the 
middle of the piano keyboard. The next note “D,”’ one note 
lower, is the next white key to the left and, similarly, the next 
note, “‘C,”’ is the next white key to the left of that one. The 
following three notes are simply a repetition of the first three 
and there you are, actually playing the familiar melody of 
“Swanee River.” 

That’s the modern way to learn music; you learn to play by 
playing. No tedious study and practice. This shortcut method 
starts you on a real tune in your very first lesson. After a few 
weeks, you'll be able to read the notes off like a regular 
musician. Soon you are able to play scores of familiar favor- 
ites and new hits at sight. And that applies to any instru- 
ment: violin, guitar, accordion, saxophone, whichever you 
want to learn. It takes only a few minutes a day, costs only 
a few cents a lesson. 


Here’s Free Proof— 


You just can’t realize how easy it is to learn music by this wonderful 
method until you send for the free demonstration lesson that shows how 
it actually works. No cost, no obligation in sending for the demonstration 
lesson. You'll also receive a fascinating illustrated booklet that explains 
everything. See for yourself why over 700,000 people all over the world 
have taken up music this easy way. Just mail the coupon—today. (Note 
Instruments supplied when desired, cash or credit.) Address U. 8. School 
of Music, 84 Brunswick Bidg.. New York, N. ¥ 
Established 1898—Our Forty-first Year 


SEND FOR FREE DEMONSTRATION LESSON 


U. S. School of Music, 84 Brunswick Bidg., New York, N. Y. 

Without cost or obligation to me, please send me your free illus- | 
trated Booklet and Demonstration Lesson, showing how L can learn 
at home to play the instrument checked below. (Do you have 
instrument? ) 





























Piano Saxophone Mandolin Clarinet Ukulele 

Cello Trombone lute Organ 
Guitar Hawaiian Cornet Piccolo Modern Elemen- 
Piano Accordion Guitar Trumpet Drums and tary Harmony 
Plain Accordion Banjo Harp Traps 


Name 


I 
I 
I 
| Violin 
I 
| 
| 
l 


Address 


| 
l 
| 
Voice Culture | 
! 
! 
| 


[Town State j 








PLAY LATEST HITS! 


EvenIfYouCan’t_ 3, 


Read a ‘ fli, 
Note! Ae Oe. 


















It's America’s newest musical sensation! For 
solos, duets, novelty effects; for playing with 

iano and other instruments, it is without equal. 

© easy to play you can learn by yourself in just 
a few minutes. Music teachers endorse it as 
ideal pre-band instrument. If your music dealer 
cannotsupply you—usecoupon. SEND NO MONEY! 
Pay postman $1 plus postage upon delivery, or 
send a dollar bill, and we'll pay the postage. 


leet ee ieee eee teat 
TONETTE CO., Dept. PS-4 i 
30 East Adams St., Chicago, Ill. } 
Send Tonettes ; 
I will pay postman $1 each and a few cents postage. ; 
! 

' 

! 

! 

! 





Name 
Address 























Stringing Tennis Rackets pays 
¥#1.80 profit on $3.00 restringing. 
No experience needed—we teach » 
you how. Tennis players need FRE 


new strings in their rackets two 
or three times yearly . o « every plans and special 
stringing means profit for you. | offer on strings and 
See how simple it is to get in this § Stringing equipment. 
business. Costs practically noth- ° 

ing to start. Easy work! Get started NOW! 
THOMPCON MFG. CO.,4529Packers Ave., CHICAGO, U. S. A. 


f TOMGUT “Court Tested” Tennis Strings & Restringing Equipment 





Write today 
and we will 
send you FREE 








WHY CHANGE OIL? 


WHEN “OIL DOES NOT WEAR OUT” 

U. S. BUREAU OF STANDARDS, —————— 
Car, Truck, Tractor Owners — Stop wast- 
ing your money on needless oil changes! 
Keep oil clean and “oily” indefinitely. Our 
F REE booklet “Oil Facts” a revelation. 








Ask your dealer for a copy, or write to— 


RECLAIMO MFG. COMPANY 


2306 N. WESTERN AVE., DEPT.6, CHICAGO, ILL. 
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MARKS can be registered in individual states 
as well as in the Patent Office in Washington 
... TO PREVENT THE PILFERING of newspapers 
from the roadside tubes in which they are 
deposited for rural 
subscribers, Albert 
S. Kellam, of High- 
land Springs, Va., 
has invented a 
hinged, funnel-shape 
collar for the open 
end of the metal 
tubes. Normally 
closed with a pad- 
lock, the collar has 
a jagged edge facing 
inward so that news- 
papers can be insert- 
ed into the tube by 
delivery men but can- 
not be withdrawn 
until the owner un- 
locks and swings the 
hinged unit out of 
the way ... YOU 
WOULD NEED A LARGE ENVELOPE and the eagle 
eye of a professional proof reader to address 
a letter to the inventors and the assignee of 
patent 2,142,621, recently issued. It was 
granted to: “Kenjiro Tsuneda, Higashiyama- 
ku, Kyoto, and Yasusaburo Hironaka, Tsu- 
wano-cho, Kanoashi-gun, Shimane, Japan; 
said Hironaka assignor to Takara Jidosha 
Kogyo Kabushiki-Kaisha, Tokyo, Japan” . 

INSTEAD OF WIPING only one pie-shape section, 
a new automobile-windshield cleaner clears 








practically the entire area of the glass. A 
long, horizontal wiping blade is supported on 
two motor-driven vertical arms that swing 
in arcs like the wiper blades of present wind- 
shield units. This arm motion causes the hori- 
zontal wiper to follow a curved path that 
extends from one side edge of the windshield 


clear across to the other ... WHERE SHADING 
IS INDICATED in patent drawings, regulations 
state that the light must be assumed to come 
from the upper left-hand corner of the page 
on which such drawings appear, at an angle 
of forty-five degrees. 
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RUPTURED? 


Get Up-To-Date Relief 


Why try to worry along with old-fashioned trusses that 
gouge your flesh—press heavily on hips and spine—enlarge 
»pening—fail to hold rupture? You need the Cluthe. No leg- 
straps or harness. Automatic adjustable pad seals opening 
-follows every body movement with instant increased sup- 
port in case of strain. Cannot slip. Holds rupture whether 
it work or play. Light, easy to wear. Waterproof. Can be 
worn in bath. Send for amazing FREE 100-page, cloth- 
ound book ‘‘Advice To Ruptured’’ and details of liberal 
truthful 60-day trial offer. Also names of grateful patrons 
in your neighborhood. Write today. Cluthe Sons, Dept. 14, 
Bloomfield, New Jersey. 









Sell To Stores On New Plan 
‘arry a complete ‘‘Wholesale Supply House’’ in 
your hand. Let us start you a Big Money in 
ermanent business of your own ow Storekeep- 
rs in every business how to DOUBLE profits on 
Nationally Advertised Goods. Over 200 Products. No 
experience needed. We supply everything. Free Book 
wives amazing facts. Write Toda: 
World's Products Co., Dept. 83-D, Spencer, ind. 













Knudsen’s Mechanics Handbook 


A compact reference book for machinists, toolmakers, 
iraftsmen—tap and drill sizes, taper pins, hardening helps, 
solution of triangles, square root, reading the metric 
micrometer, three wire thread measurements, etc. 

70 pages 5'/2x7'/2—im. leather cover. Price $1.00 postpaid. 


A. KNUDSEN, 523 48 St., BROOKLYN, N.Y. 
Hu 
AS SIGN WORKS 


AT yy GN ps 
7941-R Neteed Chicago, I. 


“Aého DRAFTSMEN 


\ NEEDED NOW! 


Prepare at home quickly for positions now in \ 

big demand. Unlimited future. Training is up \ 
to the minute and endorsed by the industry.  \ 
Write immediately for free booklet \ 


* wesTwooD Coorestondence School 


74 Village Station, Los Angeles, California 


FREE - GUITAR BOOT 


GOOD TIME: Send his coupon for 


tar, Banjo. 
oes bis Gibson 


GIBSON, INC.. 











ATLAS STICK-ON LETTERS 


Beautiful Gold Colored. tow Styles. 5 
Year Guarantee. Large Sizes—Penny 
Each. Tremendous Demand. Amazing 
Profits. Write for — and Start- 
ing eran 














117 Parsons St., Kalamazoo. Mich. 





PIONEER 


NON 
SINKABLE 


BOATS 


13 Models—35 Sizes $25 to $167.50 
Time tested for 28 years— America’s outstanding values in Row Boats 
Fishing, | Hunting, Outboard and Inboard, Ice, Sail and Play Boats 
Always ready to use! Endorsed by leading summer camps and resorts! 


Send post card for 24 page Catalog! It’s EE 
PIONEER MFG.CO., 424 PERRY ST., MIDDLEBURY, IND. 
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THIS YEAR YOU MAY BE 
THE ONE 





S10 SUCCEOD 


Twice a year we put out a new edition of this radio 
book. And every year thousands of men (of every age) 
are started off on exciting new hobbies, profitable side- 
lines, swell new jobs—because of it. You'll hear it called 
y the greatest catalog in radio, the guide to better buys, 
Y the one volume that has everything. 


BIGGER THAN EVER~ 


A complete new line of Lafayette Public Address from the tiny 
5 watt restaurant order amplifier to a 70 watt unit for use at 
race tracks and ball parks. In addition to perfect engineering, 
we've streamlined the cabinets for more SELL! Over 60 radio 
models ranging in price from $8.95 to $175 .. . countless thou- 
sands of parts ... ham equipment and a complete up-to-the- 
minute camera section. 188 idea- 
pages beckoning the man who 
KITS wants to get into Amateur Radio, 
pe GREE gt og into Public Address, into Photog- 
yourself equipment. Nation- raphy—for fun or profit. 
ally advertised lines such as SEND FOR FREE COPY 
Meissner... our own thrifty | Discover how valuable this cat- 
Lafayette kits, new this year. | alog is, what doors it opens to you, 
Easy to use—fun to work what savings are waiting on every- 
with. Get'the thrill of build- | thing you buy. Tear off the cou- 
ing it yourself—and build 
your own future! 



















pon, paste on penny postcard and 


mail at once. 


a, Se i i ee a ae 




















he Rush New FREE Radio Catalog No. 76. j 


1 FREE: 


i Name 





! 
pAddress 


Jatlim FINEST 8 


i 

BLAFAYETTE RADIO CORP. 3 

Bee +, 9D9—100 Sixth Ave., New York, N. Y. CATALOG ¢ 
one PASTE COUPON ON PENNY POSTCARD | | | \ 
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scraper is 


. for use on floors 





New Ideas 
FOR HOME Bit te 


Easy to hold, the 






handy 








Many-Edged 
Uses Old Razor Blades 


RAZOR BLADES and cork blocks are combined 
to form a useful many-edged scraping tool 
now available. Held in place by two cross 


rods, blocks of cork and thin safety-razor 
blades are stacked alternately as shown in 
the photograph above. 


Pressure is applied 





Special cement furnished with 
these wall hooks secures them 
firmly to a tile, glass, metal, 
or plaster wall without nails 


Slide Rule Estimates 
Bricks Needed for Job 


ESTIMATING the quantity of brick or 
tile needed for constructing or covering 
a specified area is made easy by the use 
of a novel slide-rule estimator now avail- 
able. When two of the instrument’s four 
scales are set for the height and width 
of a particular job, the number of bricks 
or tiles that will be required can be 
quickly determined. 


38 


Floor Scraper 








To assemble the paint scraper, razor blades 
are sandwiched between oblong cork blocks 


to compress the cork separating the blades, 
and the assembly is then incased in a metal 
holder to protect the user’s hands when scrap- 
ing floors, removing paint from furniture, or 
performing other household repair work. 


Accessory Hooks Stick to Walls 


USED with a special adhesive, 
handy new hooks for hanging 
bathroom or kitchen accessories 
can be firmly attached to glass, 
tile, plaster, or metal walls with- 
out the use of screws or nails. 
Made like a fountain-pen clip, 
the hook is fastened to a plastic 
backing. When the special ce- 
ment is smoothed on this back- 
ing, it will adhere to the wall 
surface, supporting weights up 
to five pounds. 





This rule quickly determines brick or tile requirements 
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Furnaces will soon be shut down for the summer. Millions of homes will soon be without 
hot water. Millions of housewives will soon be on the market for an easy, cheap, clean way 
to HEAT WATER QUICK! From now until next September, Speed King, the speedy 
electrical Hot Water Heater can easily be the fastest seller on the market. Send the coupon 
today. Get your sample at once. Get my three easy plans. Get ready to cash in on this 
tremendous market. Don't send money. Just send name. | give you the Demonstrator if 
you are honest with me and will send in orders for SPEED KING and | let you make as 


HOT WATER QUICK « 


FROM ANY 110-VOLT LIGHT SOCKET WITH 





much as $1.20 for yourself on every $1.95 sale. 


ERE it is! The new, amazing 
SPEED KING ELECTRIC 
WATER HEATER — that heats 
water so fast that one 60-SECOND 
DEMONSTRATION amazes the 


What a gold mine. 


wire from C. W. Colman of W. 
Va.: “Rush me 50 more immedi- 
ately. I can make plenty selling 
Speed Kings.’’ And here’s another 
one from N. H. Phillips of Penn.: 


doubters—convinces the skeptical. ‘‘Here is my third order in two 
No fuss! No muss! No waiting! weeks. I am putting out six men 
Drop the SPEED KING into at once in my county. Rush.”’ 
water — plug in any AC or DC 

socket and presto . . . HOT QUICK CASH DAILY 
WATER for shaving, dishwashing, Under my Order-Taking Plan, all 


cleaning, washing hose, 
and for emergency needs. 


WHAT A SELLER 


Look at this letter from Alice Par- 
mer: ‘‘Enclosed find $25 for which 
»lease rush 100 more SPEED 
<ING HEATERS, balance to be 
paid C.O.D. Am delighted with 
them and have interested some 
women for a crew.”’ And here’s a 


lingerie, 


that you need is the SPEED KING 
demonstrator. Then you secure or- 
ders fast and furious with your big 
cash commission in advance. I make 
all deliveries! Here’s a plan that lets 
you step right out on a spare time, 
side line or full time basis 

with quick cash right in 
your pocket. No waiting! 
No delay! No big invest- 
ment in stock of goods. 










ANY 
ANY 





60-SECOND 
Demonstration 
Amazes Housewives 


\ SEND NAME 


WA I Give You This 
WAS Pocket Demon- 
\] strator If You Will 
i Take Orders. 


All Information and Demonstrator 
Offers Are 








No Money, MUMEUAETOIL 














> 

ae «s Dept. 134, Walnut Bidg., Des Moines, lowa . 

Now—right now—is the time to step in with SPEED KING. 8 . re, Sere. 
Millions of furnaces will soon be pra down and millions of gas & Rush me your FREE OFFER for a SPEED KING a 
and oil heaters will be disconnected for the Summer season— 4% DEMONS RATOR and full details of the plan by » 
Rag : ‘ eg : . which I can make as much as 160% profit. * 

yet hot water is still a daily necessity. No time to lose if you , Pa 
want to “cash in’’ on this enormous field. Cut out the Coupon 4, I enclose $2.00. Please send me one SPEED KING « 
NOW before you turn the page—and mail it quick for my 4g CO for my own use. . 
FREE OFFER of POCKET DEMONSTRATOR and complete . 
instructions for making money the first hour after your demon- & N , 
stratee aevives, Den't ceed mes a cont. But don't waste ete (0 PR 8 so te sorcseeee ccccsccsccncesvesseetenseeseens a 
ute. Send your name and address to me quick and let me get ~ . 
you started at once as livewires should be able to clean up s PMGTOB... .cccsccccscccccscccsesccsscesoccosececeee . 
enormous profits in the next few months. n a 
MIN s\n, bana ob acd State. a 


NU-WAY MEG. CO. Dit Moines. 10WA 


APRIL, 1939 


Please mention PoPpULAR SCIENCE MONTHLY when writing to advertisers 39 


be ewmmee etm assesses seeesaesesseess al 








WET CELLARS MADE DRY 


from the Inside ! 


AMP musty cellars are unsanitary, a danger 
to health and a poor place to store valuable 
material. 

Where water or moisture seep in through cracks 
or porous spots in the floor or walls, you can make 
and keep your cellar dry and sweet—a fit place to 
work, free from odor, mold and rust—by filling 
the cracks and coating the moist surface with 
Smooth-On No. 7. 

This is the one practical waterproofing that you 
can apply yourself, easily, from the inside, to wet 
or dry surface and with every assurance of thor- 
ough water-tightness, even in the wettest seasons. 

Excellent also for patching concrete floors, wa- 
ter-proofing garage, stable and washroom floors, 
brick walls, cisterns, septic tanks, water troughs, 
fountains, fish ponds, swimming pools, manure 
pits, etc. 

About 25 pounds of Smooth-On No. 7 are re- 
quired for each 100 square feet of surface covered, 
and no experience is necessary. Complete in- 
structions on the package. 

Sold in 5-pound cans and 25, 50 and 100-pound 
kegs. 


Mail coupon for FREE HANDBOOK 


This booklet explains all Smooth-On compositions 
and is filled with simple instructions and diagrams for 
making many household and automobile repairs—all 
with least effort, time loss and expense. Every profes- 
sional repair man and home worker should have a copy 
for guidance in stopping leaks of water, steam, gas, etc., 
tightening stripped wood screws, loose nuts, etc., an- 
choring parts in metal, concrete or wood, and water- 
proofing and weatherproofing structural parts. Write 
for your copy, and keep a can of Smooth-On No. 1 
ready for emergencies. 

lll ee ee ee ee oe oe oe ee ee ee 
SMOOTH-ON MEG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 


<= ___ Please send the free Smooth-On Hand- 
? = book 


Name 







Address 

















SMOOTH-ON NO 7 
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Fiber Flooring for Roofs 
Gives Recreation Space 





FLAT roof tops can be turned into useful 
recreation areas with a new resilient roofing 
material that is waterproof, resistant to ter- 
mites, and provides protection against dry 
rot. Made in sections in three different sizes 
and colors, the impregnated fiber insulating 
material is easily applied with cold asphaltic 
cement, presenting a smooth, tilelike surface 
free from projecting edges. 


Handy Measuring Device 
Fits in the Pocket 


DIMENSIONS of an object or piece of. ma- 
terial in feet, inches, and fractions of an inch 
can be read off the scale of a novel vest- 
pocket measuring device just introduced. A 
small wheel projecting from the unit is rolled 
along the surface to be measured, as pic- 
tured below. 





The wheel is rolled along the surface to be measured 
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HIGH SCHOOL 


At Home! 


Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 











Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 

Business and Industry 








U. S$. Govt. figures show High 
School graduates average 
$2112 yearly. 

Many Finish in 2 Years! 














rapid progress by our methods. 


home, or the field I have checked. 
D Air Conditioning 


No classes; no time wasted goin 


women select the American School each year. 
All books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 
American School, Dept. H446, Drexel Ave. at 58th St., Chicago 


American School, Dept. 446, Drexel Ave. at 58th St., Chicago 


Without obligation send me your free Bulletin and information about your High School course at 


0D High School 


: 
a 
a 5 
: : 
@ 
- O Architecture O Electrical Engineering © Liberal Arts (College) v 
O Automotive Engineering O Diesel Engineering OD Mechanical Engineering ® 
u 0 Automobile Repairing 0 Deafting and Designing O Merchandising ‘ 
% 0 Bookkeeping and O Etectric Refrigeration O Private Secretary g 
a Cost Accounting 0 Heating, Ventilating, 0 Radio and Television 2 
& 0 Business Management Piumbing O Salesmanship 7 
§ O Civil Engineering D Professional Accounting 0 Shop Practice 
t O Aviation Incl. C. P. A. Coaching 0 Steam Engineering 4 
H 0 Contracting, Building O Highway Engineering 0 Shop Management . 
a 
@ Name......................ccccccccccecnene Age-.-.---- I ani on en ngoninacns ; 
s a 
, Ne eT ee ee ee NR sc ccioaienive 7 


ig to and from school. You make 
housands of ambitious men and 





OD Law 








LEARN AVIATION 


IN LOS ANGELE S-Nation's Aviation Capital 


Huge increases in Los Angeles aviation activity has insured 
ood paying positions for California Flyers graduates. Only 
U.S. Government and industry approved school here ir 
came 8 aviation capital, offering airline piloting, engi- 
eerin mechanics, drafting, aircraft construction. 
Learn in Aamarhe a's most modernly equipped and strategically lo- 
cated school. Low tuition. Write for free catalog. 


CALIFORNIA FLYERS 
* SCHOOL OF AVIATION—D PSs-4 
LOS ANGELES MUNICIPAL AIRPORT, INGLEWOOD CALIF 


ECHANICS-WELDERS 
- COLLISION MEN 


Good pay jobs for trained men in Auto and Diesel Mechan- 

ics, Electric Arc and Acetylene Welding. Complete courses. 

Practical training. Short courses in body and fender bump- 

ing, spray painting, metal finishing. Fine 

equipment. Special low rates. Pay-after- Write for 
FREE 


graduation-plan. Write today. 
FOLDER 






































Michigan Trade School 
3761 Woodward Ave. Detroit, Mich. 
TOON vour way 
\ 
(2/'r0 SUCCE 
DON’T COPY - LEARN TO ORIGINATE! 
ORIGINAL CARTOONS at home that you can 
SELL! Course has 26 lessans and 600 illustrations, 
_ RAYE BURNS SCHOOL, Dept. S-5, Box 2194, CLEVELAND, o. 
DEGREE IN 


RAYE BURNS will teach you HOW to CREATE 85 
Send name and address for free details. Only... ee 
TWO YEARS 











B. S. Degree courses in engineering: Electrical, Civil, Chem., 
Mechanical, 


Radio and Television, or Aeronautical. 1 yr. 
Mech. Draftin Intense, practical, thorough program. 
Large industria ‘center. Prep courses without extra charge. 
Earn board if desired. Low tuition and living costs. Enter 
June, September, December, March. Write for Catalog. 


243 E. Washington Blvd., Fort Wayne, Ind. 
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®@ AUDELS HANDY BOOK OF ELECTRICITY 


$ HANDY For Engineers, Electricians, Students and all inter- 
ested in Electricity. A quick, simplified, ready 

SIZE reference, giving complete instruction 

and practical information. Easy 
to understand. A reliable au- 
thority and a handy helper 
that answers your questions. 


@ INSIDE TRADE 
INFORMATION ON 
The Rules and Laws of Electric- 
ity~-Maintenance of Machinery~ 
A.C. and D. C. Motors~Arma- 
ture Winding and Repair-~-Wir- 
ing Diagrams ~ House Lighting ~ 
Power Wiring~- Cable Splicing ~ 
Meters~Batteries~Transformers 
« Elevators « Electric Cranes ~ 
Railways~-Bells--Sign Flashers~ 
Telephone~Ignition~Radio Prin- 
ciples-- Refrigeration~ Air Con- 
ditioning~-Oil Burners~Air Com- 
pressors--Welding, and many 
Modern Applications explained so 

you can understand. f 

) get this assistance for yourself, simply 
2600 ILLUS. ail in and mail the FREE COUPON’ below. 
S*8eeeueeecece 


THEO. ). AUDEL % ‘Co.. 49 West 23rd Street, New York 
Please send me “‘ Audels Handy Book of Practic: al Elec- 

tricity” Mor free examination. If satisfactory, I will send 

= $lin 7 days, then $1 monthly until $4 is paid. Otherwise 
will return it. 











1340 PAGES +, 























Address. 

he 

READ FOR a 
PROFIT! § refer PSM 
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A BUSINESS OF YOUR 
OWN WITH AN IDEAL 
LAWNMOWER 
SHARPENER 





Be Independent! Hundreds Now 
Have A Profitable Business 
Of Their Own—So Can You! 


Our free plans show you how to build a successful 
business of your own sharpening lawnmowers. Most 
men earn up to $25 a week. Roy F. Stier, Wisc., 
writes, “I paid for my Ideal Sharpener in exactly 36 
days and have to-date sharpened 200 mowers at 
$1.25 each. I live in a village of 500 people.” How- 
ard Hellen, Minn., writes, “I sharpened 745 lawn- 
mowers, sold 60 used mowers and grossed $1,100.00 
from April 5 to Sept. 15.”” A. M. Larsen, Utah, writes, 
“We average 9 lawnmowers a day.”’ Chas. H. Chism, 
Ohio, writes, “I have had as high as 30 mowers come 
into my shop in one day.” P. G. Armour, Pasadena, 
Calif., writes “We get $1.00 for small 4-blade ma- 
chines, $1.25 for 5-blades, $1.50 for large mowers.” 


EARN GOOD MONEY FREE 


FULL TIME OR SPARE TIME 


Like magic, the Ideal Lawnmow- B @) @) 4 
er Sharpener makes old, dull, 

badly worn mowers cut like new. 
Set the mower in the Ideal, make Zell h 

a few simple adjustments, and 4 Guu 
the machine does the rest. Sharp- 
ens any mower to a perfect edge TO MAKE UP TO 
in 15 to 20 minutes usual 
charge $1.00 to $1.50. Customers $ 

come back year after year. Posi- 

tively 


no experience necessary. 


Attach to light socket. Start in 
your basement or garage. Work PER WEEK 
EVEN IN SPARE 


in spare time only if you wish. 
Attachments for grinding skates, 
grass shears hedge shears, 
sickles, scythes, and axes. FREE 
CATALOG tells complete story. 


SEND POST CARD FOR FREE BOOK 
The Fate-Root-Heath Co. 


459 Bell St., Plymouth, Ohio 














make money -- 
SHARPEN LAWNMOWERS! | “ul 
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FROM HOME OWNERS 


Q.—Is IT possible to use wax on a painted 
surface in order to make the finish last 
longer and permit the cleaning of soiled spots 
without the necessity of repainting ?—P.M.C., 
Chicago, Ill. 

A.—WAxX will preserve a painted surface, 
but has the objection of being difficult to re- 
move when repainting is necessary. A better 
expedient, one frequently used on fine paint 
jobs, is to apply a starch coat over the 
painted surface. This is made from regular 
lump starch rubbed to @ thin paste in cold 
water and brought to a clear solution in boil- 
ing water. This coat, when it becomes soiled, 
is sponged off with warm water, and a new 
coat applied. Treated in this way, the paint 
will last indefinitely. 


Sawdust for Insulation 


W.B., GLENVILLE, W.VA. Although it has a 
fairly good insulating value when placed in 
the walls of a house, sawdust has too many 
objections to make its use practical. It rrrust 
be fireproofed, treated to prevent decay, made 
insectproof, and can then be used only when 
walls are absolutely water-tight. For if the 
sawdust becomes damp it may swell; it may 
turn moldy and rot the wood walls next to 
it; and, finally, it would tend to make the 
paint on exterior walls blister and scale off. 
Better stick to some other insulating ma- 
terial that does not involve so much trouble. 


Soundproofing a Door 


M.E., NEW YORK, N.Y. A door may be 
made soundproof by applying any good sound- 
insulating material and then covering it with 
plywood, hard pressed board, or other finish- 
ing material. The door must, of course, fit 
snugly. If it doesn’t, the insulating material 
can perhaps be arranged so that it laps over 
the frame and forms a rabbet, as in the case 
of an ice-box door. This will make a sound- 
tight fit. 


Rumbling in Toilet Flush Tank 


H.N., BROOKLYN, N.Y. A rumbling noise 
that occurs in a toilet flush tank as it fills 
with water is probably due to an improperly 
feeding inlet valve. Sometimes this may be 
remedied by bending the float rod slightly, 
but if you want to effect a sure, permanent 
cure it is better to dismantle the valve and 
put in a new washer. 
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Did pirates hide their 
loot in the tide-guarded 
money pit of Oak Island? 


DRAWINGS BY 


8. G. SELELSTAS 


S SPRING moves up Using the Tools of Modern Engineering, 
the North Atlantic 


coast this year, a Scientific Treasure Hunters Will Attack a 
well-equipped Amer- 


ican expedition is preparing §trange, Sea-Guarded Subterranean Vault 
for a new attack upon the 
fabulous ‘“‘money pit’ of Oak 
Island. Only a mile and a 
half long, this island nestles 
close to the eastern shore of Nova Scotia, treasure. For nearly a century and a half, 
not far from the resort town of Chester. men have probed the earth of the island, 
According to legend, it is the site of a seeking the elusive,gold. More than a quarter 
mysterious, flooded stronghold of buried of a million dollars has been spent in this 
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ona Mysterious Island off Nova Scotia 











































































































Odd oak trees give the 
island its name _ athe 
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long search without solving the mystery. 

Now, under the direction of a New Jersey 
engineer, workmen will use high-speed elec- 
tric pumps, compressed-air drills, and the 
latest resources of science in an assault upon 
the cunningly contrived vault where the 
treasure is supposed to lie. An amazing 
discovery, within recent months, has provided 
fresh clews to the strangest riddle in the 
annals of treasure hunting. 

In a high-ceilinged room, where a desk 
lamp carved out a hollow of yellowish light 
in the darkness, I recently listened until 
long past midnight to the man who is leading 
the latest expedition to the northern island. 
We had been talking steadily since early 
afternoon. Maps—pirate charts and the 
latest products of cartographers—lay scat- 
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How the unknown builders of the mysterious 
subterranean vault turned a beach into a 
man-made sponge to keep the treasure pit 
flooded. The hand above holds a sample of 
the coconut fiber unearthed from the sand 








tered across a great, flat-topped desk. From 
time to time, an arm entered the circle of 
light to point out a spot or trace a line while 
the voice of the nearly invisible speaker un- 
folded its tale of mystery and research. 

The story of Oak Island goes back to the 
year 1795. Its earliest chapters are recorded 
in that curious old volume: “History of the 
County of Lunenburg,” by Judge Mather Des 
Brisay. The island, which is approximately 
half a mile wide, is one of more than 350 
dotting the surface of Mahone Bay, forty- 
five miles down the ocean side of Nova 
Scotia from Halifax. The name of the bay 
comes from a French word designating the 
swift, low-lying pirate craft that used to 
hide in the island maze. 

All except one of these islands are covered 
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with spruce. That one is distinguished by 
curious oak trees with elmlike tops. The 
earliest settlers viewed this island with 
superstitious dread. Those living nearest it 
on the mainland reported seeing flickering 
lights and hearing strange cries in the night. 
For many years, no one dared to go near 
the spot. 

Then, one autumn morning in 1795, three 
adventurous youths, Anthgn Pubes han, Jack 
Smith, and Daniel fies da pad ed out to 
the island on a hunting expedition. Vaughan 
was only sixteen; the two others a little older. 
Descendants of all three still live in the region. 

With guns ready, the young explorers 
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While a farmer was plowing near the beach, 
the ground gave way beneath his oxen and 
the animals fell into a deep, hidden pit 


pushed their way in among the strange trees, 
awed by the mysterious, primeval quiet. 
Fifty yards from shore, they came upon an 
open space above which towered a gigantic 
oak with one horizontal limb cut off several 
feet from the trunk. The top of this stub 
was deeply scarred, as though by running 
ropes or cables, and beneath the limb the 
boys found. a circular depression in the sod, 
roughly a dozen feet in diameter. 

The next day, they returned with picks 
and shovels. Pirate lore of the region centered 
about Mahone Bay, and they were certain 
they had stumbled upon buried 
loot. Ten feet below the surface, 
they struck a heavy platform of 
hewn timbers. Below it must lie 
doubloons and_ pieces-of-eight! 
But when the wood was removed, 
only more earth was found below. 
At twenty feet, they struck an- 
other platform. Their hopes 
soared again, and again they 
found only dirt below. The dig- 
ging became more difficult. All 
the clay had to be hoisted to the 
surface in a bucket. When they 
had descended thirty feet, their 
picks encountered a third plat- 
form of oak. Disappointment lay 
below; they found clay instead of 


— gold. Winter closed in about this 


Where the mystery island is located. It is one of about 350 dots 
of land in Mahone Bay, once famous as a favorite lair of pirates 


time and digging stopped. 
In fact, eight years went by be- 
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fore work was resumed. Without investigat- 
ing, the skeptical mainlanders rejected the 
boys’ story as a hoax and refused their help. 
Unable to proceed alone, the three bided their 
time. Two married, settled down on Oak 
Island, and brought up children within sight 
of the mystery pit. It was when one of these 
children was born that a physician from 
Truro, N. S., a Dr. John Lynds, became in- 
terested in the island. He organized the first 
Oak Island Treasure Company. Together with 
a group of his friends, including the original 
discoverers, he began operations in 1803. 

Mysteries encountered by the diggers dur- 
ing that short northern summer, 136 years 
ago, have become more puzzling with the 
passing of time. 

As the workmen descended, they found 
some marker or platform at every ten feet. 
Most of the time, these were heavy layers of 
oak or spruce; once it was a stratum of 
charcoal; another time, a thick matting of 
some tropical fiber such as is found on the 
outside of coconuts. Forty, fifty, sixty, 
seventy, eighty, ninety feet, the pit continued 
downward. 

When the diggers had reached a depth of 
ninety-five feet, they quit to return to the 
mainland over Sunday. Before they left, they 
drove an iron stake into the ground at the 
bottom of the pit. When it had penetrated 
five feet, and reached the 100-foot level, it 
entered the planking of another of the mys- 
terious subterranean platforms. The follow- 
ing Monday morning, the workers were 


amazed to find sixty feet of water standing 
in the pit! 








As the diggers had encountered no strata 
of gravel or sand which would account for the 
seepage, they were at a loss to explain the 
presence of the water. They started another 
shaft, a dozen feet from the first one, and 
continued it down 110 feet without finding 
any water. But, as soon as they cut a hori- 
zontal tunnel toward the money pit, a flood 
rushed in and filled the second shaft to the 
same height as that of the water in the first. 
Later shafts, sunk by other treasure seekers, 
have told the same story. Only in the im- 
mediate vicinity of the money pit is the 
endless flow of water found. 

Baffled by this mystery, the 1803 company 
exhausted its funds and ceased operations. 
Nearly half a century went by before a 
second treasure company, in 1849, began 
afresh the search for hidden gold. Dr. Lynds 
was also active in this venture. By that 
time, the old diggings were filled with dirt 
and debris. But Anthony Vaughan, then a 
feeble old man, pointed with his cane to the 
spot where first he had seen the depression in 
the sod, and work began. 

At approximately ninety feet, water rushed 
in and filled the pit as before. Bailing it out 
proved useless. So the company tried a new 
approach. At that time, an itinerant coal 
prospector was going about Nova Scotia 
boring into the ground with a primitive 
drilling mechanism run by horse power and 
known as a “pod auger.” He was hired to 
bring his “pod auger’ to Oak Island. Boring 
down through the mud of the water-filled 
shaft, the drill struck the platform at 100 
feet, bringing up (Continued on page 232) 


Sea water being pumped from the pit. This year, powerful electric pumps will battle the inrushing tide 
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Extra Keyboard Saves Pianists Reach 


of being more difficult to master than the 
standard single-keyboard piano, the new in- 
strument is said by its inventor to be much 
easier to play, particularly for children who 
find it hard to reach widely separated chords 
on the conventional single-keyboard piano. 


TWo separate keyboards, one above the 
other, distinguish the novel piano pictured 
above. One keyboard sounds tones an octave 
higher than the other, a special pedal-oper- 
ated coupling device allowing both to be 
played together or either one by itself. Instead 
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Driving golf balls along a small alley, the player tries to knock down pins 


Knife Blade Is Reversible 


A PENKNIFE with a bottle opener on one 
end of its single blade is pivoted in a frame 
so that either the blade or the opener can 
be swung out, while a hinged guard holds 
the tool firmly when it is being used, as 
illustrated at the right. 


- 


- 


ere 









These plants are made to bloom at any desired time by controlling light 
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Golf Game Is 
Right Up 
Bowlers Alley 


FEATURES of both 
bowling and golf are 
combined in a novel 
indoor game recent- 
ly introduced in Bos- 
ton, Mass. Using a 
regulation golf club, 
a player hits a golf 
ball down a small- 
size bowling alley in 
an attempt to knock 
over diminutive pins. 
Three shots are al- 
lowed at each set-up 
of the pins. In the 
photograph at the 
left, a feminine en- 
thusiast is shown 
about to send her 
second shot down 
‘the alley in an effort 
to hit the pins. 





Light Control 
Makes Plants 
BloomAny Time 


BASED on the known 
relation between’ the 
blooming period of plants 
and the length of day at 
the time of blooming, ex- 
periments conducted by 
Karl C. Hamner, Uni- 
versity of Chicago botan- 
ist, have demonstrated 
the existence of a plant 
hormone, a chemical sub- 
stance within plants, 
that may be controlled 
to force flowers, fruits, 
or vegetables to produce 
out of season. Artificial 
light is used to speed up 
the plants’ growth. 
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Welder Makes Tiny Metal Statues 





F. F. Nichols working at his hobby of forming wild-west figures of metal 


ITH the same oxyacetylene blowpipe 
WW st he uses in his daily work to 
repair castings of massive propor- 
tions, F. F. Nichols, skilled welder of David 
City, Nebr., fashions delicate metal statuettes 
during his spare time. Tiny figures of his 
creation, depicting action scenes of the old 
West, testify to the remarkable artistic 
possibilities of this odd craft. 
For materials, Nichols employs steel and 
bronze welding rods and a few additional 
light sheets of steel. In making a mounted 


This stagecoach is an elaborate piece of work. 
Other examples of Nichols's art are seen above 
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group, he shapes the 
horsemen, saddles, and 
horses separately, and 
then welds them to- 
gether. 

To produce one of the 
individual figures, the 
welder-artist first melts 
a steel welding rod. By 
skillful manipulation of 
the blowpipe’s 6,000- 
degree flame, he builds 
up the metal to exactly 
the desired form. Then, 
with another welding 
rod, he applies a lus- 
trous coating of bronze 
to his work of art. Dif- 
ferent effects of shad- 
ing in the patina, or 
surface coating of the 
bronze, are obtained by 
varying the flame. 

During the summer, 
Nichols has little op- 
portunity to indulge his taste for craftsman- 
ship, but he makes up for lost time in the 
winter months. For his subjects, he draws 
upon such rapidly vanishing scenes and 
memories of the West as cattle branding, 
bronco busting, prairie schooners, and stage- 
coaches. Some of his creations are shown on 
this page. Art experts who have viewed his 
work find it hard to believe that the pieces 
come from the same hands that yearly re- 
pair and fabricate tons of heavy industrial 
equipment. 








Shopper's Cart Holds Baby 


TWIN baskets on a néw double-deck wheeled 
carrier for use in self-service grocery stores pro- 
vide customers with ample space for carting a 
large stock of purchases, or, as shown at the left, 
allow them to wheel children around the store 
with them as they shop. The four-wheel carrier 
folds into a small space for easy storage. 




































Angler’s Net Weighs Catch 


ANGLERS can land 
fish and weigh them 
at the same time with 
a novel landing net 
that has a weighing 
scale built into the 
handle. Compensated 
for the weight of the 
net and the handle, 
the scale gives the 
exact weight of the 
fish as soon as it is 
lifted from the water. 
A release catch allow- 
ing the scale to func- 
tion is placed at one 
end of the net handle. 
Details of the device 
While Mother lays in a stock of groceries, re Shownintheillus- — & 2 
Baby goes along in the double-deck carriage trations at the right. * - 


Camera Catches Shooting Fish in Act 


SNAPPED by a high-speed camera, an archer’ the curious fish blows a stream of water at 
fish, native to East Indian waters, is shown’ an insect above the surface, causing it to 
catching an insect in the amazing photo- drop into the water, where it is instantly 
graphs below. With astounding accuracy, gobbled by the finny sharpshooter. 























Toxotes jaculator, the archer fish, A bullseye! The surprised victim .. . and falls on the surface of 
lets fly at an insect on a plant is struck by the squirted stream the water to be swallowed quickly 
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Even in a heavy fog, the neon sign on this police car is plainly visible 














power by turning a hand 























































A. P. Steele with the working & 
model of his three-wheeled 
“bike.” Foot pedals and a hand @ 
crank drive the front wheel [oe 
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Patrol Cars 





POLICE cars assigned 
to the park districts of 
Chicago, Ill, are now 
fitted with roof-top neon 
signs so that motorists 
may identify them on 
the road at any time 
during the day or night. 
Within park areas, the 
police automobiles travel 
at legal speeds so that 
drivers may spot them 
and judge their own 
speed accordingly. Even 
in heavy fog, the roof- 


top signs are easily 
visible, as shown in the 
photograph reproduced 
at the left. 


Odd Tricycle Uses Dual Drive 


STANDING on pedals, the rider of a curious new three- 
wheeled vehicle shifts his weight from one foot to the 
other to drive it forward, supplementing this source of 
crank geared to the front 
drive wheel. Power from the pedals is transmitted to the 
wheel by means of a ratchet arrangement. 





Bottle Opener 
Catches the Fizz 


A NOVEL bottle opener 
has a rubber shield which 
fits around the neck of a 
bottle as it is being opened, 
to prevent the contents 
from spurting out suddenly. 
The opener allows excess 
gas in charged water or 
carbonated beverages to 
escape before the cap is 
completely removed. 
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New Color-Printing Process 


PRODUCES REMARKABLE 
COPIES OF FINE ART 


A pressman testing the gelatin-coated 
printing plate used in the new process 


By KENNETH M. SWEZEY 


EPRODUCTIONS of noted works of art, 
so faithful that they can hardly be 
distinguished from the originals, are 
now made possible by means of a re- 

markable printing process just perfected after 
fourteen years of research. As a result, the 
cost of fine reproductions has been brought 
within the reach of every home. 

The secret of Gelatone printing, as the new 
process is called, lies chiefly in the use of a 
half-tone screen, the pattern of dots which 
forms the printed image, so fine that individ- 
ual dots can be seen only with a powerful 
magnifier. With ordinary printing methods, 
the practical limit for a screen is about 22,500 
dots to the square inch. With Gelatone, it is 
possible to use a screen of 160,000 dots to the 
square inch! 

Such fine screens have long been available; 
but how a process could be perfected that 
could consistently print from platgs made 
with such screens—on rough papers as well 
as glossy, and without clogging the microscop- 
ic spaces between the dots—was a problem 
that has taken years of experiment to solve. 

In theory, it was beautifully simple. A 
plate of zinc was coated with a sensitized 
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gelatin film, and a properly screened negative 
containing the matter to be printed was 
photographically printed on it. The plate 
was then washed with water. This caused the 
parts that had been exposed to the light to 
become oxidized and repellent to water, while 
the parts that had not been exposed remained 
absorbent to water. 

When such a plate was moistened with 
water, and ink applied to it, the ink would 
attach itself to every printed part of the 
image, while the unprinted portions would 
repel the ink. The result was a printing plate 
that had all the good characteristics of a 
lithographic stone, with the added advantages 
of cheapness and the possibility of working 
photographically with a fine screen. 

To print such a plate on rough paper could 
be easily accomplished with an “offset” print- 
ing press. In such a press, the paper never 
comes directly in contact with the printing 
plate. Instead, the impression from the inked 
plate is transferred to a cylinder covered with 
a rubber “blanket.” This blanket is then 
rolled over the paper, the flexibility of the 
rubber permitting the ink to be impressed on- 
to every part of the irregular surface. 

In practice, however, the process had the 
drawback that it wouldn’t work with existing 
techniques and equipment. Stiffer and tackier 
inks had to be developed; Monel metal had to 
be substituted for zinc, to give longer-wearing 


Sensitizing solution being poured on plate. 
The whirling machine spreads and dries it 





“SUNLIT PATTERNS," a water- 


color painting by Luigi Lucioni, as 
reproduced from the original by the 
recently perfected Gelatone process 


plates; the adjustment of the offset 
press had to be modified to permit 
more accurate control of ink and 
moisture; special surfaces of paper 
had to be evolved to bring out the 
greatest beauty of the printing; even 
a special air-conditioning plant had 
to be installed to prevent erratic 
shrinking and swelling of the gela- 
tin. 

Just a few weeks ago, announce- 
ment was made that the Gelatone 
process had finally been perfected. 
According to the technicians, how- 
ever, research will continue to go on. 
The excellent works now being re- 
produced are all copies of paintings 
ind drawings done in water color and 
other mediums without luster. Sim- 
ulation of glossy oil paintings, on pa- 
per to duplicate the texture of can- 
vas, will probably be the next goal. 
Meanwhile, the Associated American 
Artists are exhibiting Gelatone fac- 
similes of the work of twelve Amer- 
can artists in 100 cities of the 
United States. 
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"WOMAN WITH PLANTS," from the oil 
painting by Grant Wood. Reproductions like 
this are now within the reach of every one 
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Charles Miller (left) and S. M. Barber inflat- 


ing balloons for use in the novel sport of 
aerial fishing near Long Island, New York a 
é 


ISHES WITH 
Pere BALLGDNS 


HEN Charles Miller, New York City air- 
line official, goes fishing, it’s no ordinary 
ae excursion. In a light seaplane, he com- 


ae 
4 ; bines his favorite sports—flying and angling—by 
= F - 7 - 
+ { fishing from an airplane. 
i ; . For this novel pastime, a score of gayly colored 


balloons form an important part of the fishing 
paraphernalia. In cork floats, to which the balloon 
“buoys” will be attached as markers, Miller drills 
three or four holes and attaches fishing lines. 
When the hooks are baited and a balloon has been 
attached to each float, the equipment is stowed 
away in the plane and the aerial angler is ready 
for a day’s jaunt. 

Soaring into the air, he wings his way over the 
waters that skirt the east- 
ern end of Long Island, 
New York. From his point 
of vantage, it is easy to 
spot schools of fish run- 
ning near the surface. At 


Here Miller is attach- 
ing set lines to a cork 
float. Each float has 
three or four lines, 
and a colored balloon 
is tied on as a marker 
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Soaring above the water, as at the left, 
the flying angler spots schools of fish 
and drops the floats at likely places 


« 
After waiting awhile, he returns and 


easily sights his floats from the air. 
Below, several of them are to be seen 





likely-looking places, he tosses overboard a 
float that flutters to the water with its baited 
lines and balloon. The lines sink in the water, 
while the balloon remains bobbing on the sur- 
face like a buoy. 
Exploring the shoreline at express-train 
speed, the airman can cover many times the 
territory that ordinary anglers could reach in 
their search for good fishing grounds. When 
all his balloon floats have been disposed of, 
he brings down his plane and “parks” for a 
few hours to await results. 
Taking off once more, the sportsman re- 
turns to the floats. Even at a considerable 
distance, the colored balloons are plainly 
sighted. The plane swoops down, alights on 
the water near-by, and taxies alongside. 
Eagerly he hauls the float aboard. Perhaps 
the catch has been good; perhaps the hooks 
are bare. But if one try has proved a failure, 
there may be a couple of beauties on the next 
float. Flying or taxiing on the water, the 
plane makes the rounds from one balloon to 
the next, until all of the equipment and the 
catch is aboard. Then, with 
thoughts of a sizzling frying pan, . 
the flying fisherman soars home- i ee of the 
4 rs, rie loats, the plane taxies 
ward. On some of his expeditions alongside. Oh, boy! A 
he is accompanied by S. M. Bar- coupleof beauties! When 
ber, his friend and partner in the gj the floats are picked 
ownership of the plane. up, the angler flies home 
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Light 


NEW FIELD 


IN ELECTRIC SIGNS 


AGIC wands of “cold” light, rivaling 
the rainbow in their hues and the 
firefly in their efficiency, have come 
out of the laboratory to paint night 
scenes with new marvels of beauty. Perfected 
and ready for use after years of experiment 
by General Electric research engineers, these 
“fluorescent lamps,” as they are called, apply 
a brand-new principle in illumination. By do- 
ing so, they reduce the cost of colored-light 
displays to a point where lighting effects 
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hitherto possible only in theaters can be ap- 
plied lavishly everywhere. 

Visitors to California’s International Ex- 
position are viewing the spectacular debut of 
the new departure in lighting. Coated with a 
micalike material, the iridescent walls of the 
fair buildings sparkle each night with the 
pastel hues of floodlights containing 2,300 of 
the new lamps. The surpassing beauty of 
their illumination will be seen, too, at the 
New York World's Fair. 
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How the new fluorescent lamp is inserted 
in its sockets. Under the metal base is the 
unit containing the starting switch. The 
display panel in the color photograph at 
right shows the bright hues obtainable 


Much as an artist mixes paint, light- 
ing specialists can combine these tubes 
of glowing color, in an endless variety 
of patterns and hues. They open a new 
field in electric signs, from the most 
modest in size to the monster “spectac- 
ulars’” of districts like New York’s 
Great White Way. Employed for deco- 
rative colored lighting of every descrip- 
tion, the rainbow lamps will find strik- 
ing uses in homes, stores, offices, hotels, 
theaters, and railway cars. 

The secret of the new fluorescent 
lamp, a glass tube eighteen inches to a 
yard long, lies in a snow-white inner 
coating of powdered chemicals. When 
the current is turned on, these chemi- 
cals glow or ‘fluoresce,’ like luminous 
paints used in theatrical effects, under 
the bombardment of ultra-violet rays 
produced by a trace of mercury vapor 

the tube. So efficiently does this 
heme work that the fluorescent lamps 
nit from fifty to 200 times as much 
ght as incandescent bulbs of similar 
jors. The amount of current that they 
iste in the form of heat is negligible, 
mpared with ordinary lamp bulbs and 
on-type signs. 

At present, the tubes are available in 

e colors—green, blue, pink, gold, and 

1. All except the last two, which em- 

y tinted glass, appear colorless until 

hted. Their hues depend upon the 

rticular chemicals used in the coating 
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for the insides of the tubes. 
‘White’ and ‘‘daylight’’ 
tubes also are obtainable, 
the first matching the warm 
shade of ordinary artificial 
light. The ‘‘daylight” shade, 
obtained by a skillful blend 
of powders, is declared to 
be man’s closest approach 
to natural light. It finds 
widespread use in display- 
ing colored fabrics, making 
colored drawings, and in- 
specting factory products. 

Except for sockets of cor- 
responding design, and a 
compact switch with a 
built-in coil for controlling 
the current, no_ special 
equipment or wiring is 
needed for the fluorescent 
lamps. Consuming from fif- 
teen to thirty watts apiece, 
they operate either on house 
current or from commercial 
power lines of higher volt- 
age. With proper handling, 
they are said to have a 
longer life than incandes- 
cent bulbs. 

Chemists share with elec- 
trical experts the credit for 
bringing the fluorescent 





lamp from its first experi- 
mental form (P.S.M., June 
36, p. 41) to its present 
practical one. Rare ores 


This office is lighted by a ceiling fixture 
equipped with "daylight" fluorescent lamps. 
At the left, a worker is mixing synthetic chem- 
ical preparations for coating insides of tubes 


originally were the only available source 
of the required ‘‘phosphors” or luminous 
chemicals, and one batch might glow 
while others mysteriously failed. Then 
the experimenters found that many fluo- 
rescent minerals, such as zinc sulphide, 
calcium tungstate, and the silicates of 
zinc and cadraium, needed traces of cer- 
tain metallic impurities to make them 
work. Applying this discovery, and us- 
ing electric furnaces that subject the in- 
gredients to terrific heat, skilled chem- 
ists now manufacture synthetic phos- 
phors that excel nature’s best ones for 
use in the new lamps. 
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By bending sharply, a 
man can place hands 
and feet in the mys- 
terious lava prints 








In this photograph, 
the impressions are 
chalked to make them 
visible to the camera 


— SAFETY Device 
REVERSES ACTION 
OF DOOR WHEN IT 
ENCOUNTERS OBSTACLE 








There's no danger of getting caught by this garage door 
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Strange Prints in Lava 
Hint Indian Mystery 


MYSTERIOUS prints of two bare hands and two moc- 
casined feet, sharply etched into lava rock in the 
Columbia National Forest in.the State of Washing- 
ton, are puzzling students of Indian lore. Local legend 
says that they are the prints of an ancient princess 
who jumped from a mountain peak and landed on the 
spot when molten lava was oozing from the ground. 
Indian experts, however, believe that they may have 
been connected with some tribal religious rite. 

















Device Stops Garage Door 
If Anything’s in the Way 


IF A new type of electrically operated 
garage door touches a person or auto- 
mobile as it closes downward, an ingenious 
safety mechanism automatically stops its 
descent to prevent accidental injury or 
damage. A compressible, air-filled tube 
lining the bottom edge of the door is con- 
nected to a special electric switch. When 
the door edge touches an object, the air in 
the tube is compressed, opening the switch 
to halt the downward movement of the 
door. If desired, the device can be wired 
to reverse the movement of the door. 


Job for Old Battleships 


OBSOLETE warships may fight again as 
floating antiaircraft batteries, according 
to a plan proposed in England. Bristling 
with guns for use against hostile planes, 
the old vessels would be anchored perma- 
nently in important harbors, river mouths, 
and other strategic points. In shoal water, 
piling could be used to steady the hulls. 





71 












Seated at the key- oe : ( ) 
boord of the Voder, or 


this young womancan 
make "Pedro" say 
anything she wishes. ae E HASN’T any mouth, lungs, or 
« Prog anes re larynx—but he talks a _ blue 
ud ot Da ee a at: streak. His name is Pedro the 
Voder, and you may see him in action 
at the New York and San Francisco 
world’s fairs. His creation from vacuum 
tubes and electrical circuits, by Bell 
Telephone Laboratories engineers, 
crowns centuries of effort to duplicate 
the human voice. 
To manufacture Pedro’s conversation. 
his operator employs a keyboard like 
that of an old-fashioned parlor 
organ. Thirteen black and white 
keys, fingered one or more ata 
time, produce all the vowels and 
consonants of speech. Another 
key regulates the loudness of 
the synthetic voice, which comes 
from a loudspeaker. A foot ped- 
al varies the inflection mean- 
while, so that the same sentence 
may state a fact or ask a ques- 
tion. 
About a year’s practice en- 
ables an operator to make Pe- 
dro talk glibly. He whispers or 





How Vacuum Tubes and 
Filters Produce Speech 





WAVE PATTERN OF VOWEL SOUND"OO" 
MAIN LOOPS CORRESPOND RREGULARITIES REPRESENT 
TO THE FUNDAMENTAL HIGHER FREQUENCIES OR 
FREQUENCY OR OVERTONES” ADDED TO PRO- 
PITCH" OF TUBE DUCE DIFFERENT VOWELS 


Voice-Operation Demonstrator Crowns 


Centuries of Effort by Scientists To 


Duplicate Human Speech Artificially | 





By ALDEN P. ARMAGNAC _WAVE PATTERN OF VOWEL SOUND ce 
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4/4) —THE FIRST MACHINE 
THAT REALLY TALKS 

















































































a shouts, speaks with the 
= voice of a man, woman, [Crespyerre ; 
the . VOICE BOX” WITH VACUUM TUBES, FILTER CIRCUITS, AND AUXILIARIES 
ti or child, and converses /\ 
ti0n — : j TEN ELECTRICAL FILTERS, } / 
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Refrigerator Storage Lockers 
Sunk in Floor of Plant 


A NEW type of refrigerated locker plant, designed for 
the use of householders and farmers who want to store 
individual supplies of meat and other perishable foods 
(P.S.M., March ’36, p. 43), is now in service at Wash- 
ington Court House, Ohio. Lockers measuring about six 
cubic feet in area are sunk into a refrigerated chamber 
below the main floor of the plant. When a person wants 
to store food, or withdraw it from his rented locker, an 
elevated crane is rolled into place and the chest hauled i a 
up within easy reach, making it unnecessary for him —" 
to descend into the ice-cold refrigeration room. Storage bailictidedh teckes cid Gan Gis tices 
lockers are available in either of two separate areas, by an elevated crane for food storage. 
one kept at zero degrees Fahrenheit and the other at The upper picture shows interior of the 
twenty degrees below zero. plant. Squares on floor are locker tops 


Treads Let You Walk on Skates 


METAL treads that clip over 
the blades and tubes of ice 
skates permit the skater to 
walk to and from the ice 
without injuring either the 
skate blades or the surface 
on which he walks. Made of 
tempered steel, the skate 
walkers are spurred on the 
bottom to prevent slipping. 

Treads clipped over tubes When attached, the clips do 
and blades guard skates in not touch the sharpened sur- 
walking, as seen at right face of the skate blade. 


74 POPULAR SCIENCE 








A\ 


loor 
1ge. 

the 
flops 


ver 
ice 
to 
ice 
the 
ace 
of 
ate 
the 
ng. 
do 
ur- 








Lighthouse 
Design Goes 
Modernistic 


It’s a far cry from the 
traditional lighthouse of 
the past, with its cir- 
cular tower and perhaps 
a spiral stairway, to the 
streamline beacon shaft 
in the model pictured at 
the right. Yet this is 
just what the lighthouse 
of tomorrow may look 
like, in the opinion of 
architects who acted as 
judges in a recent com- 
petition sponsored by 
Cooper Union in New 
York City. The prize- 
winning lighthouse de- 
sign, submitted by Hel- 
mut Riehl, of South 
Orange, N. J., calls for a 
structure of modernistic 
design with simple, flow- 
ing lines and surfaces, 
and little or no orna- 
mentation. The beacon 
tower itself, braced by 
curving buttresses, juts 
into the sky above a 
double-deck observation 
platform at the end of 
a streamline, barrel- 
shaped building. 





Lawrence Nicolas may go down to the sea in this odd “Washtub Clipper” 
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Model of a lighthouse of tomorrow. It won Helmut Riehl a prize in a contest 


Washtub Sailor 
Plans To Drift 
Down the River 


DRIFTING down the 
Mississippi River to the 
sea in a washtub is the 
odd stunt planned by 
Lawrence Nicolas, of St. 
Louis, Mo. Christened the 
Washtub Clipper, the 
strange craft consists 
merely of an ordinary gal- 
vanized tub supported in 
the water by an inflated 
tire inner tube. A metal 
rudder attached to the tub 
steers it. In the accom- 
panying photograph, Nic- 
olas is seen making a trial 
cruise in the craft. 








> Models Birthplaces 
Vass, of the Presidents 


VW, SING stones that have come from all the 
states and possessions of the United 
States, Robert MacKellar, of Peekskill, N. Y., 
is constructing a scale model of the Hyde 
Park, N. Y., birthplace of President Franklin 
D. Roosevelt. For years, Mackellar has been 
making exact scale models of the birthplaces 
of American presidents. Before he began his 
present task, he completed a model of the 
house in Virginia in which George Washing- 
ton was born. All his models are built to the 
same scale, one inch to a foot. The Roosevelt 
birthplace is the most elaborate MacKellar 
has tackled. He estimates it will take him a 
year to finish it. The simplest dwelling in his 
series will be the log cabin in which Abraham 
Lincoln was born. MacKellar expects to com- 
plete this in a single day’s work. 





Robert MacKellar at work on his model of 
the birthplace of President Franklin D. 
Roosevelt, located at Hyde Park, N.Y. 


At the right, the model is seen in the 
course of construction. It is one of a 
series of birthplaces of the presidents 


Stones from all the states and posses- 
sions will be used in the model. Some of 
these contributions are pictured below 


George Washington's birthplace at 
Wakefield, Va., as modeled by Mac- 
Kellar. Like his other models, it 
is scaled at one inch to the foot 
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Mechanics Masquerade 
as Men from Mars 


OT weird, helmeted men from Mars, but merely 

airplane mechanics carrying metal propeller-hub 
protectors are pictured in the curious photograph re- 
produced above. Because of their unwieldy shape, the 
hub spinners were easier to carry when held over the { 
heads of the workmen as they walked out to install 
them on giant 1,200-horsepower transport-plane mo- 
tors. The spinners help prevent the formation of ice on 
propeller hubs during winter and early-spring flying. 
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IGHT years ago, a young man who 
looked somewhat like Abraham Lin- 
coln came out of the dense spruce for- 
ests of Nova Scotia, with a daring idea 
in his head. He was practically penniless. 
He had just left his wife and children in 
their cabin in the woods and paddled across 
a lake to make his way on foot to the tiny 
village of Sherbrooke. His name was Leonard 
Rodenhiser, and he was ready to fight with 
the first Sherbrooke resident who should 
laugh at his idea. 


od 


‘ 
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one-man utility company at Sherbrooke, 


Leonard Rodenhiser in the office of his 


Nova Scotia. He looks like Abraham Lincoln 





He planned to start a one-man utility com- 
pany to furnish electricity to the village. He 
was broke and he had no influential friends, 
either financially or politically. He had never 
been connected with a utility company, and 
about all he knew of them was what any 
man might read about the vast Canadian and 
American power systems. But he had an idea 
that a utility company could be owned and 
operated by one man if that man was him- 
self, and he set out to prove it. 

His background was not one to inspire 
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backers to dig into their pockets. Since 
an early age he had been a hunting and 
fishing guide, leading sportsmen to the 
moose, bear, and wild cat in the Nova 
Scotia forests, and to the best spots for 
salmon fishing. He knew the streams and 
rivers and forests of Nova Scotia better 
than most licensed guides, but that did 
not entitle him to backing as a utility 
magnate. Nor were people with money 
impressed by his years of experience 
with gold-mining companies, though they 
gave consideration to the fact that he 
had built many a log dam and had 
strung miles and miles of electric wire 
for the gold mines. 

Even if he had wanted to sell stock to 
start his utility company, Rodenhiser 
would have found no takers. Most of 
what he knew about electricity he had 
picked up through haphazard experience, 
learning mainly through trial and error 
and remembering what he learned. He 
pointed out that he was a born mechanic, 
but nobody cared particularly. Nor were 
the moneyed men excited when he said 
he knew more about the power of the 
rivers in Nova Scotia than any other 
man in the vicinity, and he was certain 
there was enough power for cheap elec- 


By HESTER ROBISON 





of the Saint Mary River, to light the village of Sherbrooke. 
self with the aid of friends. Above, the president of Sherbrooke Electric sets a pole 
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One of the seven log dams that harness the waters of the Northwest Arm Brook, a tributary 


Rodenhiser built them him- 











































tricity to be had from the Northwest Arm 
Brook which flows into the magnificent Saint 
Mary River. 

After a few days, he was practically talk- 
ing to himself. By that time, he was more 
determined than ever and put his idea up to 
the residents of Sherbrooke themselves. If, 
he said, they would pay advance subscrip- 
tions at one dollar and seventy cents a 
month minimum charge for the first twenty- 
two kilowatt hours, with a rate of eight cents 
each for the next twenty-five kilowatt hours 
and four cents for all over twenty-five, he 
would undertake to provide Sherbrooke with 
electricity. Then he waited for the response. 

Out of a population owning about one hun- 
dred buildings, only twenty-four residents 
were willing to take a chance. But that was 
enough for a start and Rodenhiser immedi- 
ately applied for a franchise. 

He was so impatient that he didn’t wait 
for the franchise to be granted, but went to 
work as soon as he received a few dollars. 
He started collecting electric wire from 
whatever source he could find, even aban- 
doned mines. Then he induced a few sturdy 
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friends to help build a dam. Since 
there wasn’t any money for ce- 
ment and stone, he used logs. In 
a country where the forests come 
up to every man’s back door, logs 
were cheap and easy to get. In 
a short time Rodenhiser had all 
the logs he needed for his dam, 
and plenty of poles to hold up 
his electric wire. The dam and 
the poles and the wire were only 
part of the equipment. Now he had to get a 
generator, no matter how primitive, and 
huge iron pipes to carry the water. 

Much of this equipment he got from old 
mines and from factories which were willing 
to sell to a young man with a dream and no 
money. Then he built a small shack of 
shingles and frame to house his machinery 
and ran the pipe line, much patched and in 
some places held intact with the help of 
strong wiring and welding, right to the 
shack. Now he was ready to generate elec- 
tricity for his twenty-four brave subscribers! 


O HIS surprise, the dam held, though the 
pipe showed unmistakable signs of leak- 
age. Almost alone he had put up the poles, 
strung the wire, attached the electric meters. 
He worked day and night with not enough 


sleep or nourishment. Then came the day 
when the electricity was turned on and the 
first flickering lights appeared in the homes 
of his twenty-four subscribers. It was the 
greatest moment in Leonard Rodenhiser’s 
life, and there was great excitement in the 
village. Then the new utility magnate learned 


POPULAR SCIENCE 






































1ce 
Cce- 


me 
gs 


all 
im, 
up 
ind 
nly 
ta 
ind 


old 
ing 


of 
sry 
in 
of 
the 
ec- 
rs! 





On inspection trips to his dams, the back- 
woods power magnate takes along a revolver 
and his police dog, Sally, for some hunting 


that he had overlooked one prime fac- 
tor: his franchise. 

Under the law, until the franchise was 
granted he could not collect a penny for 
the electricity. It was his privilege to 
stop furnishing electricity to his sub- 
scribers until he could legally collect, 
but the people of Sherbrooke would have 
been offended at such a move. For three 
months he furnished power to his sub- 
scribers and collected nothing. At the 
end of that time only one man came to 
pay—and this experience taught Roden- 
hiser a lesson. To this day, when Mrs. 
Rodenhiser reads the meters, she hands 
a bill to each subscriber and collects on 
the spot. Nothing in the Sherbrooke 
Electric is left to trust. 

As the years passed, the utility com- 
pany expanded materially. But in all 
this time it remained a one-man affair. 
Leonard Rodenhiser was and is presi- 
dent, general handy man, sole owner, 
and staff. He is Sherbrooke Electric. His 
only assistant is Mrs. Rodenhiser, though 
for a brief time they engaged a free-lance 
bookkeeper to check on the finances. 

In the seven years that have passed, 
Rodenhiser has dug more post holes than he 
can remember, has installed more poles and 
strung more miles of wire than he has 
counted. Day or night he answers complaints 





Rodenhiser's only assistant is his wife, who 
reads the meters, collects from subscribers, and 
does the company's simple bookkeeping work 
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and personally makes repairs. It is President 
Rodenhiser who moves a pole from one side 
of a driveway to another to accommodate a 
subscriber. It is Rodenhiser who repairs 
pipes, replaces belts, oils machinery, fixes 
dams. 

Today he has eighty-four subscribers and 
the village of Sherbrooke pays him for the 
current for thirty street lights. He talks of 
stringing wire to Goldenville, a small mining 
community several miles away, and expand- 
ing to other villages that want electricity. 
Instead of one log dam there are now seven, 
stair-stepped back into the dense forests 
where they have to be inspected by President 
Rodenhiser at least once a month. And when 
he goes into the forests, the utility magnate 
is not above taking his police dog, Sally, and 
a revolver with plenty of ammunition. 

On one tour of inspection he came face to 
face with an enormous bear. On another oc- 
casion a bear attacked his dog. Now Roden- 
hiser always carries a gun on his tours. Once 
in a while he forgets the dams and goes 
hunting. 

A few summers ago, an almost unprece- 
dented drought so lowered the river level 
that for a while there was barely enough 
power to supply a flicker of light. The elec- 
tricity was doled out, lights allowed for only 
two or three hours at night. But there were 
so many complaints (Continued on page 238) 
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Moved about the field, this cloth 
"shell burst’ was spotted by observ- 
ers in the autogiro seen at right 


O TEST the usefulness of 

autogiros for directing ar- 
tillery fire, as compared with 
airplanes and observation bal- 
loons, U.S. Army officers re- 
cently conducted an odd 
“silent bombardment” at a 
Philadelphia, Pa., airport. 
While observers hovered over 
the field in an autogiro, a 
special truck carrying black- 
and-white cloths arranged in 
a pattern that simulated a 
bursting shell, moved from 
point to point about the air- 
port. The observers in the 
autogiro reported “hits” as 
in a real artillery duel. 
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The bristle units are easily removed for cleaning 





“Silent Bombardment Tests Autogiro 


Bristles of Clothes Brush 
Come Out for Cleaning 


REMOVABLE bristles make a handy clothes 
brush just placed on the market easy to keep 
clean and in first-class condition. As pictured 
in the photograph at the left, the brush has 
two rows of bristles securely attached to 
spring-wire cores, which can be bent suffi- 
ciently to remove the units from the brush 
frame for cleaning. With the bristles re- 
moved, the inside of the frame can also be 
reached for cleansing. Separate rows of 
bristles can be obtained if it is desired to 
replace the original ones when they finally 
lose their shape and resiliency. 
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Microscopic Forge 


TINY blades, needles, hooks, and other 
delicate microscopic instruments for labora- 
tory research work are manufactured with 
infinitesimal precision by an electrically 
powered microforge developed by French 
scientists at the Pasteur Institute Laborato- 
ries in Paris, and pictured in use in the pho- 
tograph reproduced above. Constructed most- 
ly of glass and platinum, the diminutive 
tools make it possible to dissect minute 
specimens under the microscope. 


« 
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OW do commercial bug hunters trap the insects 

they sell to museums, laboratories, and private 
collectors? The answer to this question is revealed by 
the photographs above and at the right, showing insect 
hunters gathering bugs attracted to a white screen 
hung between trees and brilliantly illuminated. In- 
sects are picked off the screen and killed by ether. 


Ash-Tray Stand Bends 


A HEAVY metal spring that forms part of the 
stem of a novel smoker’s stand enables the user 
to bend the stand toward him without tipping 
it over. When released, the stand rights itself 
automatically. The base of the unit is con- 
structed of cast iron to give the stand a stable 
foundation. The stand’s ash tray, however, is 
made of pottery, and can be readily removed 
for cleaning. 





A spring allows the stand to be bent over for use 


Bug Hunters Use Light To Trap Insects 


At the left, light is thrown 
on a screen to draw insects 


Bugs are picked off the screen and bottled 
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OTION-PICTURE 
newsreels are on view 
for a nickel in a mod- 

ern version of the old penny- 
arcade, animated-picture ma- 
chine recently displayed at a 
Chicago, Ill., convention of 
manufacturers. As shown at 
the right, the device has a 
motion-picture projector in- 
stalled in the base of its 
cabinet. Film images are 
thrown on a small mirror 
that reflects them up to a 
ground-glass screen near the 
top of the cabinet, where they 
are viewed through an eye- 
piece by a customer. De- 
signed for hotel lobbies, rail- 
road stations, taverns, and 
other public places, the movie 
machine is entirely automa- 
tic, running through four 
separate scenes when a nickel 
is dropped into the slot, and 
rewinding for the next cus- 
tomer when the film ends. 











Movie Slot Machine 
Shows Pictures of 
Latest News Events 
































Inserting a nickel starts the newsreel movie which is viewed through 
an eyepiece. How the mechanism is arranged is shown in picture above 


New Watch Can Be Worn 
on Any Side of Wrist 


A WRIST watch just put on the market can 
be worn anywhere on the wrist—top, bottom, 
or side—according to the owner’s taste. Flex- 
ible bars at the ends of the watch automati- 
cally adjust themselves to the contour of the 
wrist, making it possible to move the time- 
piece to any position. Gold-plated, the watch 
has raised gold numerals that are stamped 
by means of a special process on the face of 


This watch fits the curve of any part of the wrist the dial. 
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Dirt Door Mats Block Germs 


DOOR MATS made of loose dirt are a curiosity at a 
large railroad station in Switzerland. Placed at all 
entrances to the station, the dirt mats contain a dis- 
infectant material to prevent railroad passengers and 
employees from spreading a scourge of foot-and- 
mouth disease affecting Swiss cattle by carrying 
germs on the soles of their shoes. 


Seedless Watermelon 
Produced by Student 


WATERMELONS without seeds are 
produced by chemical treatment 
of watermelon blossoms, in a proc- 
ess perfected by Cheong Yin Wong, 
graduate student at Michigan State 
College, East Lansing. In the 
photograph, Wong holds a piece of 
seedless melon in his right hand. 





Bell Collection Makes Cash Register Ring 


HEN failing eyesight 

forced her from her 
profession of teaching, 
Miss Hazel Hicks, of Cleve- 
land, Ohio, decided to make 
her hobby of collecting 
bells profitable as well as 
pleasurable, and embarked 
on a lecture tour with the 
250 specimens in her bell 
collection. During her talks 
on bell lore, Miss Hicks 
gives the history of some 
of her prize items: a bell 
from Oaxaca, Mexico, 
which was carved from 
lava; the oldest specimen 
in her collection, a Nor- 
wegian cowbell; and the 
heaviest, a nine-pound ele- 
phant bell from India. 
Bells from virtually every 
country in the world are 

Miss Hazel Hicks with some of the 250 curious bells in her collection included in the exhibit. 
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CURRENT movie depicts its hero as 
the true inventor of the electric re- 
frigerator. The villain, a local me- 
chanic hired to make some of the 

parts, gains access to the model. Before the 
hero can get in his application for a patent, 
the villain files one in his own name. Thus 
the hero is supposed to be robbed of his in- 
vention. If you haven’t seen the movie, you 
may be glad to know that the hero stages a 
comeback and reaps a fortune by inventing 
and patenting the gas refrigerator. 

Now, a note flashed on the screen before 
the play assures you that the characters are 
entirely fictitious. But perhaps you can’t be 
blamed if you come away with the impres- 
sion that the invention-stealing part of the 
plot could really happen. Fiction made up 
out of as whole cloth as this has given quite 
a number of people the same idea. The re- 
sult is the absurd fear of so many inventors 
that their inventions may be stolen. 

Each year, anxious inventors deluge their 
Congressmen and the U. S. Patent Office 
with letters, asking the name of some trust- 
worthy patent attorney. One woman sent 
her son to Washington to select one, and 
have him obtain a patent upon an ointment 
she had invented. But she was so secretive 
about her concoction that not even the son 
knew the ingredients—which, the astonished 
attorney explained, must be stated with 
their proportions in order to obtain a patent. 
And I know of many inventors, seeking help 
at the Patent Office, who have suspiciously 
refused to reveal anything about the inven- 
tion that would help in giving them the 
needed information! 

Can anyone steal your invention? About 
patent attorneys, you need have no fears. 
In the first place, it isn’t enough for a pat- 
ent attorney to possess the necessary legal 





Explain your invention to a few reliable friends 
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By AUBREY D. McFADYEN 


and scientific qualifications to practice be- 
fore the Patent Office; he must also be able 
to satisfy it beyond all doubt that he is “of 
high moral character and good repute.”” And 
if at any time he should lapse from its high 
standard, the Patent Office would immediate- 
ly disbar him. A patent attorney would be 
the last person on earth to rob you of an in- 
vention, then, for two excellent reasons—the 
Patent Office knows he isn’t that sort, and 
the attorney, of all people, knows that he 
couldn’t get away with it if he wanted to. 

Looking back, I can recall only one in- 
stance when conflicting patent applications 





It isn't a race to get to the Patent Office first 


were found to have been filed by an inventor 
and his attorney. In that case, the attorney 
openly claimed he had improved upon his 
client’s invention, and wanted ‘to patent the 
improvements. A ruling of the Patent Office 
promptly squelched him, and established the 
principle that any improvements an attorney 
makes in a client’s invention belong to the 
client. 

Nor need inventors fear that Patent Office 
employees may steal their inventions. Here 
again the inventor gets every protection. 
Not only is every employee fully investi- 
gated, and his character further tested in 
the crucible of the Patent Office before he 
reaches any position of responsibility. The 
law expressly prohibits him from patenting 
any invention of his own, from owning any 
interest in an invention, and from acting as 
an attorney or business representative for 
any inventor, as long as he is in the employ 
of the Patent Office. If he resigns, two 
years must elapse before he is allowed to 
handle any invention, in a field with which 
his official duties familiarized him, as an at- 
torney or agent. It is a high compliment to 
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Foresight eliminates costly court fights 


the Patent Office that, through- 
out its 100 years, not one em- 
ployee has ever been charged 
with stealing or misappropriat- 
ing an invention in any way 
whatever. 

For several reasons besides its 
good reputation, no “big corpora- 
tion’’—the bogey man of some timid inven- 
tors—is going to steal your invention. Quite 
likely, in fact, it will refuse even to look at 
your idea unless you have applied for a pat- 
ent. This is sound business policy on the 
company’s part. It does not want to run the 
risk of having its own research staff happen 
to duplicate your invention, and of being 
unjustly accused of copying it. If you have 
applied for a patent, on the other hand, the 
purchaser of your invention has reasonable 
assurance that his rights will not later be 
disputed by some other inventor. 

How about unscrupulous individuals, then, 
who may steal your idea? Any 
applicant for a patent must make 
an oath that “he does verily be- 
lieve himself to be the original 
and first inventor,” and “that he 
does not know and does not believe 
that the invention was ever known 
or used before his invention there- 
of.’””’ Uncle Sam doesn’t take this 
lightly, and making a false oath is 
a pretty serious matter, as you 
can judge from the rarity of cases 
on record. The last was in 1912, 
and the culprit was sentenced to 
the penitentiary. 

Just suppose, though, that some- 


HOW TO PROTECT YOUR IDEAS 


HERE is your chance to take advantage of the knowl- 


MAIL 





Drawings mailed reg- 


edge and experience of a man who has spent a lifetime 
studying patent law and patent procedure. In this un- 
usual article, Aubrey D. McFadyen gives you the inside 
story of the Patent Office, explains the little tricks used 
by famous inventors to protect their ideas, and outlines 
the steps you should follow to obtain an air-tight patent. 
As one engineer remarked after reading the story, “It's 


practically a four-year course in patent law." 


matically the one who gets the patent. In- 
stead, under the law’s basic principle, the 
rightful owner of an invention is the one 
who actually invented it first—and can prove 
this, if necessary, by the simplest kind of 
evidence, such as the testimony of friends 
to whom he has shown it. 

Framers of our patent laws realized the 
injustice of awarding a patent arbitrarily to 
the first comer. Heroes and villains con- 
ceivably might race, on that basis, to beat 
each other with their patent applications. 
Furthermore, a system like that would en- 
courage inventors to rush to the Patent Of- 
fice with half-baked ideas, to be 
sure of getting there first. Then, if 
an inventor’s device proved a flop 
when he built and tested it, he would 
have been put to needless expense 
and disappointment. 

What the law actually does, there- 
fore, is to grant you a two-year 
period of grace between the date 
when you make your invention and 
the time by which you must apply 
for a patent to protect it. This 
gives you an opportunity to try out 
your invention, make sure it really 
is worth patenting, and develop it 
to its final perfected form before 


one like the movie-plot mechanic jgtered to yourself YOU apply for a patent. While you 
is willing to gamble with justice. help prove priority are doing so, nothing can impair 


The law that prevents him, and 

removes all need for fear and secrecy on an 

inventor’s part, is both simple and brief. 
Contrary to widespread belief, the first 

man to get to the Patent Office is not auto- 
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your right to the invention. 

The two years start officially from the 
date when you make your invention known 
to other people—show it to friends, or have 
a printed description of it published, for ex- 
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ample. As you can readily see, it is to your 
advantage to do this immediately. If you 
keep your invention a secret, some one else 
may hit upon the same idea, and you will 
have no proof to dispute his claim that he 
was the first to think of it. Compared with 
this, the possibility that some one may see 
your invention, copy it, and try to get a 
patent on it himself is a minor risk. 

If anyone does try, you can still defend 
your rights successfully. When two or more 
applicants for patents claim the same in- 
vention, the patent law provides a fair way 
of settling the dispute. The applications are 
declared “in interference” with each other 
and they go to a department of the Patent 
Office that specializes in settling conflicting 
claims. This department will give you every 
opportunity to prove you made the invention 
first, and will award you the patent if you 
can do so. 

You must present as witnesses the people 
to whom you disclosed your inven- 
tion, for examination and cross-ex- 
amination, just as proof is presented 
in a courtroom. These witnesses 
must understand thoroughly what 
you explained to them. The Patent 
Office corps is expert in analyz- 
ing testimony. Probably no other 
judicial board can boast a better 
record for accuracy of its find- 
ings. In case any party remains 
dissatisfied with its decision, how- 
ever, he can still appeal to one of 
several courts, and have the entire 
record reviewed. 

To decide who first made an in- 
vention, the Patent Office experts 
take into account all the evidence, 
circumstances, and reasonable 
probabilities. They consider what kind of 
invention it is; the businesses or professions 
of the rival inventors; how these rivals 
might fairly be expected to compare in in- 
ventive ability; and the reasonableness of 
the testimony given by each of the claim- 
ants and his witnesses. 


The adding machine was claimed by 185 inventors 


The odds are about fifty 
to one that you will not 
meet a conflicting claim 


Several other fellows may have had the same idea 


One recent interference case, for example, 
involved two applicants. Each claimed he 
was the first to invent a metal “muzzle” or 
shield to prevent chickens from pecking each 
other. One of them, who happened to be 
the second to apply for a patent, proved 
that he had been in the chicken business 
for years; that he had talked over with 
others the problem that his in- 
vention solved; and that he had 
explained his invention to them. 
The other claimant lived in a 
city. He had never raised chick- 
ens, and knew nothing about it. 
Asked how the idea had ever oc- 
curred to him, he was unable to 
give a plausible explanation. The 
poultryman was awarded the 
patent. 

Here is an interference case, 
in the medical field this time, 
that bears many of the earmarks 
of the movie about the refrig- 
erator inventor. But this one 
happened in real life, and the 
outcome speaks for itself. <A 
scientist had sought for years an 
improved way of weakening germs for use 
in vaccination. As is well known, individuals 
may be inoculated against many diseases by 
injecting a quantity of dead or weakened 
bacteria in the system. Finally the scientist 
hit upon the scheme of rupturing them. He 
did this by slowly placing the bacteria un- 
der tremendous pressure, and then suddenly 
releasing the pressure. The internal pres- 
sure stored up in the germs thereupon ex- 
ploded them, much as grains of rice are 
“puffed” to make a breakfast food. To 
create the high pressure necessary for the 
process, he hired a mechanic to build a pow- 
erful hydraulic press. When the scientist 
applied for a patent on the germ-weakening 
idea, he found the mechanic also had filed a 
patent application. An interference was de- 
clared. Testimony speedily brought out, 
however, that the mechanic’s training could 
not possibly have qualified him to invent the 
scientist’s process. Called on to explain it, 
the mechanic (Continued on page 234) 


POPULAR SCIENCE 








rFaaedrrs o .” 


= 
' 


1or a 


a 


+h SC aoaorroagdi 


Ss 1 © @& 


- 











WIRED to a maze of tech- 
nical apparatus, the sleeper 
pictured at the right is un- 
dergoing one of thousands 
of experiments dealing with 
the phenomena of sleep, be- 
ing conducted by University 
of Chicago scientists. One 
instrument checks the elec- 
trical resistance of thesleep- 
er’s skin, another records 
his movements during the 
night, and a third registers 
variations in breathing. 
The tests show that most of 
us sleep too much, that day- 
time naps do not impair 
sleeping at night, and that 
most persons who depend 
on alarm clocks to awaken 
them, actually wake up 
half an hour before the 
alarm sounds. 
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Scientific Tests Show How We Sleep 


Ground worker plugging the mobile battery unit into a plane's electrical supply 





Battery Cart 
Saves Plane’s 
Power Supply 


POWER that is stored 
in a transport plane’s 
electrical system is 
conserved while the 
ship is being over- 
hauled or serviced by 
a mobileelectrical cart 
used by a major air 
line. Containing two 
twelve-volt storage 
batteries, the cart is 
wheeled beneath a 
plane’s fuselage and 
plugged into the ship’s 
electricalsystem. Thus 
the airliner’s crew can 
operate cabin lights, 
test the plane’s radio, 
and check the electri- 
cal meters and gauges 
on theinstrument pan- 
el, without draining 
power from the plane’s 
batteries. The cart al- 
so carries a hand tele- 
phone with which me- 
chanics working be- 
low the plane can talk 
to men inside the ship. 
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New Voice Recorder Aids Study of Speech 


kind in the world, a novel electric re- 
cording machine invented by Dr. M. D. Steer 
and Dr. Joseph Tiffin, of the speech clinic at 
Purdue University, Lafayette, Ind., will make 
phonograph records, play them back, record 
music or speech on film, or project sound 


ey: the only laboratory unit of its 


New home-workshop lathe. Arrow points to control button of power cross feed 
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waves in visual form on a screen. The intri- 
cate device, called the vibrograph and shown 
in use in the photograph above, is being used 
to gather data for research studies on the 
effects of training, heredity, and other factors 
that may influence the development of the 
speech of children, students, and adults. 


Home-Workshop 
Lathe Has 
New Features 


A POWER cross-feed 
mechanism for the cut- 
ting tool is provided as 
standard equipment on 
a home-workshop lathe 
just introduced. Hav- 
ing a ten-inch swing, 
three-foot bed, and 
eighteen-inch capacity 
between centers, the 
unit incorporates a 
newly designed car- 
riage, new horizontal 
bench-type counter- 
shaft, and new head- 
stock safety guard. In 
the close-up at the left, 
the arrow indicates the 
button used to control 
the power cross feed. 
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Nonskid-Tread Road Gets Tryout 











Workmen laying trial section of skidproof road. Drying mats give a treadlike corrugated surface, as below 


3,500-FOOT stretch of corrugated road, 
A constructed as an experiment by the Penn- 

sylvania Department of Highways, is be- 
ing checked to determine its effect in reducing 
skidding and cutting down sun glare. On a bed 
of concrete laid down by the quick-drying vac- 
uum method, (P.S.M. May ’37, p. 42), ridges like 
those on the tread of an automobile tire- are 
formed by mats used in the drying process. Dur- 
ing a test period, an average of 3,000 cars a day 
passed over the corrugated road with no acci- 
dents being reported. Highway Department 
engineers predict that the new road surface, if 
successful in all tests, will become standard. 


A "voter" getting a flavored tablet to test her taste reactions 
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Palate Ballot 
Tests Tasters 


HOW much does the sense of 
taste vary among different peo- 
ple? To find out, Dr. A. F. Blakes- 
lee, of the Carnegie Institution, 
Washington, D.C., gave specially 
flavored tablets to delegates to a 
science convention in Richmond, 
Va., and then tabulated their re- 
actions on a standard voting ma- 
chine, as shown in the photograph 
at the left. Subjects were asked 
to “vote” according to the way 
the tablet tasted when first put 
into their mouths, and also how 
it tasted later on as it dissolved. 
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This canine customer is being fitted with glasses 
by Robert Muller, Swiss optician. A test lens is be- 
ing inserted in a frame made to the dog's measure 


seemed nearsighted, a girl cus- 

tomer started an optician of Gene- 
va, Switzerland, on his way to becoming 
a specialist in fitting canines with 
glasses. Not only did he succeed in cur- 
ing her pet, but now he has found a 
novel and profitable career in applying 
his newly discovered methods to other 
four-footed subjects. 

Many dogs are known to suffer from 
defective vision, especially nearsight- 
edness. Others need tinted eye shades 
after eye operations. For these reasons, 
a number of inventors have tried to pro- 


BR MENTIONING that her dog 


Since a dog can't be asked to read 
letters on a chart, a dry, odorless 
bone is dangled in front of him. If 
he shows any interest, the optician 
knows that the test lenses are right 


The vision of each eye is tested 
separately by an instrument called 
a refractometer, seen at the left 
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duce glasses suitable for dogs, only to fail be- 
cause the animals found the spectacles uncom- 
fortable or could not keep them on. The de- 
sign created by Robert Muller, the Swiss opti- 


frame may be proportioned accordingly. An- 
other instrument determines the curvature 
of the eyes, to aid in prescribing the proper 
corrective lenses. 

When this has been done, the optician veri- 
fies his prescription, just as he would with a 
human patient, by inserting test lenses in an 
empty frame until he finds a pair that exactly 
suits the dog’s eyesight. Since rows of letters 
and other standard test charts are useless for 


> cian, is declared to be the first to overcome __ these trials, he has devised an ingenious ex- 
a these objections. Attached to the dog’s collar, pedient. 
‘ a light metal frame resting on its head sup- A dry bone is covered with fat and given 
“ ports the glasses, which are secured firmly to the dog, which is allowed to lick off the 
> in place by an elastic band passing under its’ bone for several days in succession. Thus the 
‘ jaws. dog becomes accustomed to the outline of the 
Arriving at the eye clinic, a pet undergoes’ bone. Later, the same bone, with all trace of 
: a thorough examination with the aid of up-to- odor removed, is suspended fifteen feet away 
3 date scientific instruments. One of them meas- from the animal. The lenses are then tried 


ures the distance between one eye and the 
other, so that the breadth of the spectacle 


out. When the dog notices the bone, the opti- 
cian knows that he has the proper fitting. 


Here Muller is measuring 
the distance between the 
dog's eyes to determine 
the proper breadth and 
proportions for the frame 
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The photograph at 

the left shows how 

the frame fits on 

the animal's head. 

j At right, the dog, 

| - now accustomed to 
j — pe. his -glasses, walks 
with his mistress 
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Dunking Tests 
Doughnut Tires 
for Airplanes 


DOUGHNUTs for gi- 
ants, frying in a mon- 
ster vat, might make 
a picture like the one 
at the right. Actually 
the enormous “‘sinkers” 
are new tubes for air- 
plane tires, ready to be 
submerged in a tank of 
water while the young 
woman in the illustra- 
tion looks for air bub- 
bles that would betray 
leaks. She hasn’t found 
a leaky tube in years, 
according to the maker, 
but the tests go on just 
the same as part of 
the regular manufac- 
turing procedure. 


Sealed at one end to make it buoyant, 
the telescoping, waterproof drinking 
straw bobs up when bottle is opened 


Drinking Straw Pops Out 
When Bottle Is Opened 


DON’T be surprised, when you open a bottle of 
your favorite soft drink, if a clean, sanitary straw 
pops out of the beverage. It’s the latest wrinkle in 
bottling and may make a fortune for its clever in- 


ventor. Inserted when the bottle is capped, the 
waterproof straw is closed at the top, trapping air 
that makes it buoyant. For use, you simply pinch 
the top to open it, and extend the telescoping straw 
so that it will be long enough to reach the bottom 
of the bottle. 
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Glowworm’s Portrait 
Is Traced on Film 


WHEN a fellow worker brought a 
glowworm into his darkroom, Herman 
Edwards, newspaper photographer of 
Portland, Ore., dropped the insect up- 
on an unexposed film. After poking it 
into activity, he developed and printed 
the picture. The result was the odd 
self-portrait -reproduced below, in 
which a streak of light records the 
meanderings of the luminous creature 
across the sensitive emulsion. 


Self-portrait of a glowworm, traced by the 
luminous insect on a piece of unexposed film 
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How'd you like to meet the moose that wore these? 
They have a spread of nearly six and a half feet 


Museum Gets Huge Alaskan Moose Antlers 


A SET of moose antlers with a spread of 
six feet, five and five eighths inches, said to be 
the second largest ever seen, has just been 
placed on display at the American Museum 
of Natural History, New York City. The 
antlers weigh sixty pounds, and were dis- 


covered by Alaskan guides, last October, upon 
the dead body of an old bull. The animal, ap- 
parently mortally wounded in combat with a 
younger and stronger rival, had drowned 
while making a desperate effort to cross the 
Kasilof River. 





Safety Hurdle oe 
Rolls Over Ly 
If Jump Fails 











IF AN athlete fails to clear 
a hurdle of new design, he 
risks no injury. In contrast 
with the conventional type on 
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inverted-T-shaped standards, 
the new style, when struck, 
does not rise before tipping 
completely over. Instead, the 
hurdle yields to less than a 
pound of force upon the top 
bar, by rocking on circular 
rims that act like wheels. In- 
vented by Harry Hillman, 
track coach at Dartmouth 
College and former Olympic 
champion, the new hurdle 
gives increased _ self-confi- 
dence to athletes. It is re- 
ported to have been adopted 
by several large colleges. 
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This safety hurdle gives athletes confidence. 


If struck, it tips easily 
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Two-in-One Gas Hose Aids 
Oxyacetylene Welders 


IRKED by the tangled mass of rubber-hose 
gas lines surrounding welding apparatus, a 
Buffalo, N. Y., technician recently developed 
a molding process by which the acetylene and 
the oxygen lines leading from storage cylin- 
ders to a welding torch are neatly joined into 
a single unit by a membrane of rubber. 


How an eye specialist re- 
cently used one-way light to 
prove that a woman could see 
equally well with both eyes, 
is being demonstrated at the 
right. The woman donned 
glasses having polarized, or 
one-way-light lenses, rays vi- 
brating vertically being ad- 
mitted by one lens, those 
vibrating horizontally by the 
other. While reading a pro- 
jected chart, she failed to 
stop reading aloud when the 
illumination of the chart was 
suddenly switched from ver- 
tical to horizontal polarized 
light, proving that she was 
seeing equally well through 
both lenses, and _ therefore 
with both of her eyes. 
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Handy New Drawing Tool 
Makes Parallel Lines 


Two pencils, pens, knives, and a drawing 
compass are contained in one handy drawing 
tool just introduced. Shaped like an inverted 
letter T, the instrument makes it easy to 
draw parallel lines, ribbon letters, arcs, 
scrolls, borders, and other decorative pat- 
terns, as pictured below. Drawing accessories, 
easily attached to the unit’s crossbar, include 
two compass points, three cutting blades, 
double pen equipment, and four pencil leads. 


Three uses of the 
novel drawing 
tool are pictured 
here. It holds 
the twin cutting 
blades, two pen 
points, and pen- 
cils inside its 


hollow handle 


While the subject reads through polarized lenses, lighting is changed 
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BOAT and automo- 
bile are combined in 
a curious amphibian 
vehicle designed by a 
German inventor. 
Powered by a motor- 
cycle engine and 
steered with motor- 
cycle-type handle- 
bars, the strange craft 
has a water-tight 
body supported by 
three diminutive 
wheels, the single rear 
wheel being used both 
to drive and to steer 
the vehicle on land. 
In the water, a pro- 
peller mounted on a 
hinged shaft is low- 
ered below the sur- 
face and shifted into 
gear with the engine 
to drive the boat at 
twelve miles an hour. 
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Motor-Cycle Engine Runs Amphibian Car 





Here the odd vehicle is running on land. When it is used in the water, as in 
the upper picture, the hinged propeller shaft is lowered beneath the surface 
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Quinter Bashore with one of the sun lamps that keep his lemon trees warm 


Improved Auto Bumper Jack 
Takes Load from Any Angle 


A TWO-TON vehicle can be raised easily with only 
a small, six-inch ratchet wrench by means of an 
improved automobile bumper jack, according to 
its developers, Ethan I. Dodds and Morgan §. 
Elmer, of Central Valley, N.Y. In screw-type 
bumper jacks heretofore 
used, the inventors 
claim, the weight of a 
vehicle, when applied at 
even a slight angle away 
from the vertical, had a 
tendency to bind the 
jack screw, pressing un- 
evenly on the screw 
threads and thus making 
it harder to turn the 
jack handle. The new 
jack, however, has a uni- 
versal joint which takes 
the weight of a car from 
any angle and distributes 
it evenly on the jack- 
screw threads. 
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Heat Lamps 
Guard Trees 
from Frost 


INFRA-RED-RAY heat 
lamps, of the type com- 
monly used by doctors 
for giving patients electro- 
theraphy treatments, have 
been adopted recently by 
Quinter Bashore, Covina, 
Calif., fruit grower, as a 
means of protecting his 
lemon groves from night- 
time frosts. The lamps, 
128 in number and each of 
260-watt size, are con- 
nected to power wires 
strung on poles spaced 
along rows between the 
trees in his 2%-acre or- 
chard. In addition to the 
actual heat that is given 
off by the lamps, infra-red 
rays, Bashore believes, 
keep the chlorophyll, the 
light-absorbing green col- 
oring material in leaves, 
active throughout the 
night, so that neither foli- 
age nor fruit will freeze. 





The new jack in use. A universal joint, seen 
at the left, keeps the screw threads from 
binding when weight is applied from the side 
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Chrysanthemum Petals 
Used in Novel Soup 


CHRYSANTHEMUM petals, soaked for two 
minutes in boiling water, and added to a recipe 
calling for milk, butter, corn meal, and spices, 
make a Japanese cream soup which has won 
praise from a London, England, chef. He is 
shown in the photograph at the right adding 
the petals to the concoction, which requires 
“one large chrysanthemum—any color.” He 
describes the taste as “very palatable.” 


Automatic Case 
Ejects Keys 


FITTING a vest pocket 
or hand bag, a wafer-thin 
metal key case just intro- 
duced has an ingenious 
mechanism that pops out 
the right key when a 
small button is pressed. 
It is available in two 
styles, one holding two, 
the other four keys. The 
case is seen at the left. 











Adding chrysanthemum petals to flavor the new soup 


New Shutter Filter Makes Movies Brighter 


A NEW shutter available for professional- 
type motion-picture projectors is claimed to 
increase the brilliance of pictures thrown on 
the screen by as much as twenty-seven per- 
cent. By employing a special filter in the ro- 






The right half of the 
cene at right was pro- 
ected without the fil- 
er. Note its dark tone. 
Above, how filter is put 
nto revolving shutter 
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tary shutter, only clear, blue-white light is 
permitted to reach the projection screen. This 
light is said not only to make pictures easier 
to see, but to increase their sharpness as well. 
The shutter, with renewable filters, is avail- 
able in sizes adaptable to every make of pro- 
jector in general use. At the left, a new filter 
is being inserted in the shutter. 
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Barrow Carries 
Artist's Kit 


HILE making paintings of 

street scenes and famous 

buildings in London, England, 
Pierro San Salvadore, celebrated 
Italian artist, trundles his painting 
paraphernalia from place to place on 
a homemade two-wheeled barrow. Folded 
compactly, the artist’s easel, color box, and 
other items of equipment are strapped se- 
curely to the novel carryall, while small arti- 
cles are accommodated in a haversack fas- 
tened to the side. In moments of relaxation 
from his work in the streets, the painter takes 
a portable stove from his “pack horse” and 
brews himself a cup of tea. San Salvadore 
devised the barrow for use on a painting tour 
of Scotland and the Isle of Man before taking 
up his residence in London, but finds that the 
handy cart maneuvers as well on the side- 
walks and cobblestones of the city as it does 
in country lanes. According to the artist, 
London offers greater possibilities to the 
painter than any other city in the world, be- 
cause of the light values in its unusual climate. 
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Pierro San Salvadore, 
Italian artist, painting 
at the Royal Exchange 
in London with volun- 
teer sidewalk art critics 
appraising his efforts 


Going to work, San Salvadore trundles his equipment 
through the streets on this handy homemade barrow 


Time out for a cup of tea made on a portable stove 
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New SeederPlow 
Checks Erosion 


LARGER crop yields and prevention 
of soil erosion are two advantages 
claimed for a novel combination 
plow and seeding machine. When 
drawn along the slope of a hillside 
field, the machine in a single opera- 
tion cuts narrow furrows and also 
deposits seed and the correct amount 
of phosphate fertilizer. Since the 
furrows follow the contour of the 
slope, they form small trenches to 
trap and hold the rainfall, thus pre- 
venting the water from washing 
away the topsoil. In tests of the 
device last year on 1,500 acres of 
hillside land, farmers reported a 
grain yield twenty-five percent 
Furrows form small trenches to prevent washing of the topsoil greater than in former years. 
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Dusting Truck Fights Pea-Vine Weevils 


TO COMBAT the weevils that destroy pea machine wears a large burlap apron that 
vines, Oregon State College agriculturists hangs down around the dusting nozzles. Small 
developed the insecticide-dusting machine iron rods placed at the lower edge of the 
shown below. Mounted on the back of a apron hold the burlap in a vertical position. 
truck, the duster is driven 
through the pea fields, while 
compressed air blows insecti- 
cide through nozzles direct- 
ly onto the vines. To pre- 
vent high winds from carry- tig, ; 
ing away the dusting mate- ais Bis ing, te 
rial as it is being applied, the a , i, , 


x 











Insecticide fed into a funnel-shaped 
hopper is blown out through nozzles 
nent 
rrow 





The machine in use for dusting pea vines with insecticide. A burlap apron shields the nozzles from the wind 
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Roy Seawright painting out part of an actress’ figure 
in an image thrown on a screen for rephotographing 


| MAKING 
Movie Actors 


Disappear 


N ACTRESS passes her hand down 
in front of her body—and her head, 
shoulders, waist, and feet vanish in suc- 
cession from the screen. These views 
show how the disappearing stunt is done, 
in the recent motion picture ‘Topper 
Takes a Trip.”’ Projecting an individual 
frame of the film on a screen, Roy Sea- 
wright, movie magician, painted out a 
little of Constance Bennett’s figure and 
rephotographed the frame on a few film. 
With each of thirty-three succeeding 
frames, he painted out a bit more. Cor- 
responding sections of the background 
were printed on the final trick film in per- 
fect register, through masks that cov- 
ered all but the previously blocked-out 
portion of every frame. 








Five stages in a trick disappearance scene in 
which a character vanishes gradually from the 
screen. Read how this movie stunt is performed 
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Motorist Charts African Roads 


EQUIPPED for any hardship or hazard of 
the road, an English motorist, H. E. Symons, 
has left by automobile to motor from Eng- 
land to Cape Town, South Africa, 10,000 
miles away. An object of the expedition is 


to make a motor-road survey of Africa which 

may help to establish a year-round commer- 

cial and military route through the interior. 

Carrying special stoves, water, provisions, 

and sleeping accommodations, all in a small 
car, Symons has on his itinerary 
crossing the snow-covered mountains 
of central France, spanning the Sa- 
hara Desert, traversing the African 
continent from west to east, and 
then going south to the cape. 


H. E. Symons packing one of the water-tight food lockers 
at rear of his car. In circle, food can warming on the en- 
gine manifold so Symons can keep driving until meal time 


How the car seats can be arranged to form bunks. Note the spigot on the built-in drinking-water tank 
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Electric Shocker 


EXTRACTS VENOM FROM SNAKES 


HAT'’S the feller who knows all about 


snakes. He's invented some electric 
dingus in that box to pump the poison 
out of ’em.” 

Such was the remark overheard by the 
writer as he entered the “snake farm.” It 
just shows how wrong ideas get started. 

To begin with, the writer doesn’t know ALL 
about snakes, by a long shot. Nobody does. 
And he has not invented an 
electric pump to extract ven- 
om from snakes. 

The idea of milking poison- 
ous snakes electrically came, 
not from the writer, but from 
Dr. Carl M. Johnson of the 
Gorgas Tropical Research 
Laboratories here in the Ca- 
nal Zone. Dr. Johnson did 
it first, and he very kindly 
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made the writer acquainted with his system. 
Then the writer took some electrical equip- 
ment originally designed for an entirely dif- 
ferent purpose and altered it slightly for 
milking venomous snakes. But here’s the 
story: 

Dr. D. D. H. “Hard Luck” March, who 
makes his living running a zodlogical park, 
trading in animals, and more particularly 


And this is the deadly fer-de-lance 
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specializing in snakes and snake-venom 
extraction, wasn’t satisfied with the usual 
method of pressing venom from a snake’s 
poison glands with the fingers, and asked 
the writer to help in the matter of venom 
extraction by electricity. Both of us al- 
ready knew of Dr. Johnson’s work along 
this line, and he willingly showed the equip- 
ment he used and explained his methods. 
The writer suppiemented it by devising a 
simpler and cheaper apparatus, which can 
easily be assembled by anyone anywhere 
who might be interested in such matters. 
Cost, a dollar or less. 

Poison is extracted from snakes for two 
reasons. First, just to show that it can be 
done, and for the hell of it. The same spirit 
that makes people do stunts on the flying 
trapeze. Second, for use in medical labora- 
tories where it is made into snake-bite cure 
and other things, particularly a remedy to 
stop bleeding. 

The usual method of poison extraction is 
to hook the snake’s fangs over the edge of 
a glass cup and squeeze on the side of its 
head with the fingers. This compresses the 
poison glands and the poison comes out 
through the hollow fangs and runs into the 
cup. It is yellow in color and looks like 
orange juice. The snake is securely held by 
hand during the procedure, and as it nat- 
urally opens its mouth to bite, its fangs are 
hooked over the glass’s edge. That’s all 
there is to it. Just use discretion and good 
judgment, and don’t maul the poor snake. 

The hand method gets out the poison, all 
right, but along with it a certain amount of 
mucus from the snake’s mouth and also 
sometimes a little blood in event the snake 
injures its mouth by biting violently on the 
edge of the glass or biting its own mouth, 
as sometimes happens. Pressing on the 
snake’s head to express the venom is in- 
jurious to the snake and starts fibroid con- 
ditions, so that the amount of venom ob- 
tained on subsequent milkings will be con- 
tinuously lessened. 

Electrical current applied to muscles 
tends to make them contract. Therefore, 
if an electric current is passed through the 
muscles operating a snake’s poison glands, 
the poison will necessarily be squeezed 
from the gland and expelled in a natural 
way. This means a minimum of handling 


In the circle at top of page is the busi- 
ness end of a rattlesnake. Photograph and 
drawing show the electric milker devised 
by the author, and the method of using it 
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Here's the usual way of getting venom from a snake. The 
reptile's head is squeezed to compress the poison glands 


and injury to the snake, and the poison ob- 
tained will be clean. 

Dr. Johnson has been doing his work with 
a small induction coil operated by two dry 
cells. The shock from it isn’t much, maybe ten 
volts or so, but it does the work nicely. Such 
coils are, however, not generally available. 
The writer, desirous of using easily obtain- 
able equipment and keeping the costs low, 
found that similar results could be had by us- 
ing the inductive ‘“‘kick’’ obtainable from a 
small common signal buzzer or bell, and three 
flash-light cells. Two wires for contacts are 
taken from the buzzer circuit in such a way 
that they get the inductive “kick” of the coils 
as the buzzer vibrates, and though the flash- 
light battery is only around four volts the in- 
duced ‘“‘kick”’ from the buzzer is considerably 
higher, enough to cause a strong muscular 
contraction. 

This electrical power is sufficient. Lay off 
any bright idea of using automobile spark 
coils. If you try these, you deserve to get bit. 
All you want to do is to stimulate the snake 
to spit out all his (or her) venom, and the 
power mentioned is about right. Remember 
you are robbing the snake anyway, and no 
need to torture the poor thing. 

This is how you use the electric venom ex- 
tractor: One insulated wire from the appara- 
tus terminates in a sponge or cloth pad wet 
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with salt water and held against the 
snake’s body anywhere. The other wire 
terminates in an insulated handle and 
a small wad of cotton also wet with 
salt water. With the snake’s fangs 
hooked over the glass, this is pressed 
firmly against the snake’s upper cheek 
about midway between the eye and 
back of head, outside and above center. 
The exact point must be determined by 
experience. 

Does the poison come? I'll say it 
does! It comes with a gush, as those 
muscles contract under the electrical 
stimulus. Clean and pure, nice ‘“‘orange 
juice.” You have to touch both sides, 
of course, alternately, just as you 
have to milk the different teats on a 
cow. Don’t overdo it, for the muscles 
have a “fatigue period.” Do it right 
and you'll get everything. It doesn’t 
injure the snake, and two weeks later, 
at least in this part of the world, you 
can milk it again. Our local bush- 
masters and fer-de-lance snakes, and 
the big tropical rattlers, will give from 
one to two cubic centimeters of venom 
at a milking. These are sizable snakes, 
of course. There is no use wasting 
time with shrimp-size specimens. 

How is the poison handled after it 
is obtained? Well, if you want the 


straight of it with all the five-dollar 


words left out, here it is: You put it in a 
small laboratory centrifuge, the same sort of 
thing as is used for testing oil or milk. Then 
you spin it until all the impurities have been 
thrown to the bottom of the tubes by centrif- 
ugal force. Then you pour off the pure poison 
and throw away the sediment, using discre- 
tion as to where you throw it. 

The pure poison is then dried. In the lab- 
oratory here, a vacuum drier is used. The 
dried venom, ready to be sent to commercial 
laboratories, is granular in form and looks 
much like a breakfast cereal. 

A last word, and particularly addressed to 
beginners and very amateur snake enthu- 
siasts. 

While snake venom is harmless taken in- 
ternally by mouth, if all is well, it’s a pious 
idea not to give an exhibition of bravado by 
swallowing some of it. All you need is a sore 
place in the mouth, throat, or innards farther 
down, which you may not realize you have, 
and you can be a mighty sick person and not 
much can be done to help you either. So just 
as well not try it. And besides, it doesn’t taste 
very good, anyhow. 

Another thing. Don’t breathe venom vapor, 
or get venom in your eyes, or in a cut, or on 
an abrasion. You'll be sorry if you do. In 
short, it’s a substance to be handled with care 
if you handle it at all. 
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SILK LINES MANIPULATED FROM THE 
GROUND PUT IT THROUGH ITS PACES 


Model Plane Flies , 
by Remote Control” 





Just before a take-off. O. L. St. Clair at the controls. Inset shows plane in flight 


TAKING OFF under its own power, flying, 
stunting, and landing again at the will of its 
“pilot” on the ground, a small gasoline- 
motored model plane built by O. L. St. Clair, 
of Yamhill, Ore., is said to be the first of its 
type to be remotely controlled—otherwise than 
by radio—in flight. While the midget ship 
must fly in a circle, it can zoom, glide, dive, 
and perform many other aerial maneuvers. 
An arrangement of strings connected to the 





plane’s controls is led from the cabin to a 
pair of levers pivoted on a vertical strut be- 
low one wing. Four strong silk lines, or 
bridles, fifty feet long, are attached to the 
ends of the levers and run out to a miniature 
control stick held by the operator on the 
ground. The strings not only convey the 
movement of the operator’s control stick to 
the plane, but through an ingenious arrange- 
ment they also can speed up or throttle down 
the miniature ‘ motor. 
Stationed at the center 
of the field, the operator 
works the controls to 
gun the motor and make 
the plane take off. Dur- 
ing the flight, he turns 
slowly to keep the ship 
in front of him as he 
puts it through its paces. 
St. Clair has estimated 
that the plane is capable 
of flying more than 500 
miles at cruising speed 
on a single gallon of 


How the control lines are rigged under the wing of the gas-powered model gasoline. 
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ITH a fire siren on his wheel chair, 
David T. Dickinson, former fire-in- 
surance expert of Cambridge, Mass., 
who is an infantile-paralysis victim, follows 
a lifelong hobby of photographing fire fighters 
atwork. Histhree-wheeled, 
motorized chair is a famil- 
iar sight to smoke eaters 
in Boston and vicinity. All 
told, Dickinson has_ re- 
sponded to more than 1,000 
alarms, snapping pictures 
of the fires and the work 
of battling the flames. 
His hobby began thirty- 
two years ago, when he 
was a boy of thirteen and 
owned a box camera. In 
1924, when he was stricken 
with infantile paralysis, 
the chances of continuing 
his strenuous avocation 
seemed ended. But, as soon 
as he was able, Dickinson 
purchased the motor-driv- 
en chair, equipped it with 
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a siren and spotlight, and, carrying his camera 
on his lap, began answering alarms as before. 
To keep track of big fires, he has two short- 


wave radio receivers in his home. One is 
tuned in on the police frequency; the other on 


Dickinson made this picture of an 
old-time steam-powered fire engine 
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that of the fire department. As soon as word 
of an important blaze flashes out over the air 
waves, Dickinson loads his 3% by 44-inch 
camera into his wheel chair and heads away in 
the direction of the fire. Many of 
these runs are made late at night. 
When photographing is possible, 
he maneuvers his odd vehicle into 
position for the best shots. Later, 
in a special darkroom in his home, 
he develops the negatives and 
prints the pictures to add to his 
collection. 
Many of these photographs have 
historical significance. For exam- 
ple, a quarter of a century ago, 
Dickinson spent one winter snap- 
ping pictures of all the horse- 
drawn steam fire engines in and 
around Boston. More than sixty 
pictures resulted from this activ- 
ity. The hugest of these early en- 
gines was “Abe Lincoln,” built in 


ows the engines on alarms 
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1883 and belonging to the Boston Fire De- 
partment. This machine, later motorized, was 
claimed to be the most powerful fire engine 
in use anywhere in its day. 


David T. Dickinson at 
the special radio set 
on which he tunes in 
police and fire alarms 








Mural in Water Color 
Forms MammothMap 


AID to be the largest water-color paint- 
S ing in the world, a gigantic mural recent- 
ly completed for exhibition at the New York 
World’s Fair depicts an airplane view of New 
York City with the fidelity of a map and at 
the same time with the brilliance of a stained- 
glass window. The work of Carl Roters, of 
Stevens Institute of Technology, Hoboken, 
N. J., the mammoth mural spans a wall sur- 
face more than seventeen feet high and fifty- 
four feet long. Painted in 114 separate sec- 
tions, each nine square feet in area, with 
brushes twenty times as long as those in 
common use by water-color artists, the pic- 
ture was assembled in checkerboard fashion 
when painting was completed. A newly de- 
veloped color-fixing varnish will give the 
mammoth mural a permanence not usually 
found in water-color work. The mural will 
supplement another record project—a huge 
architectural model of New York City, said 
to be the world’s largest diorama. 
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Carl Roters assembling sections of his huge water- 
color painting showing a bird's-eye view of New 
York City. Above, painting one of the 114 sections 
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Improved Drive-in Bank Window 


AT THE drive-in window of a Texas bank, where motorists 
can transact business without leaving their cars, customers 
place deposits or checks in a revolving steel drawer. By turn- 
ing the device, the teller brings the drawer inside his cage 
Bars and bulletproof glass guard the cage. 


Braces hooked over the handle- 
bars support the baby carriage 


At the left, the pram is being 
used in the conventional way 
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Adhesive Pads 
Cushion Pumps 


WOMEN’S shoes that fit 
tightly and cut across the in- 
step can now be worn in com- 
fort when a new rubber pad 
is used. Fastened by its ad- 
hesive backing to the foot, as 
shown below, the pad is faced 
with flesh-colored silk to make 
it inconspicuous where it ex- 
tends beyond the shoe. 


Faced with silk, the pads are not 
visible underneath the stockings 


Baby Carriage 
Rides Bicycle 


A NOVEL baby carriage that 
can be pushed along the 
ground or mounted on a bi- 
cycle while giving the infant 
an airing, is the invention of 
a Copenhagen, Denmark, par- 
ent. Light in weight, the pram 
is designed to rest securely on 
metal braces that hook over 
the bicycle handlebars and 
support the carriage from be- 
neath. A canvas windshield 
can be drawn up to protect 
the child from too much air, 
while the carriage handle is 
pivoted so that it can be 
swung forward out of the 
way of the cyclist, as shown 
at the left. 





TTACHED to a parachute, a vertical 
A aerial sign for display or advertising 
purposes, designed by Norbert N. Shorb, of 
San Francisco, Calif., is released from an air- 
plane, floats earthward, and then is recovered 
in mid-air by the plane. The sign’s cut-out 
letters are sewed to vertical cords supported 
on rigid cross members extending sidewise 
from a main cable that is weighted at the 
bottom and extends up through the shrouds 
to a ring at the peak of the parachute. Tongs 
on the end of a tow cable attached to the 
plane grip this ring at the take-off, and are 
opened to release the parachute sign when 
the display has been towed to the desired alti- 
tude. The ’chute then bellies out, dangling 
the weighted sign beneath it while the plane 
circles around and prepares to pick up the 
floating display. This is accomplished by 
means of a novel device attached to the tow 
rope, having radiating hooks that engage the 
cable joining the weights which hang down 
from the sign. Once the sign is picked up, the 
main cable automatically pulls the parachute 
peak inward, thereby collapsing it like an 
umbrella so that the sign can be towed to a 

Fa higher altitude, where it is re- 


( \ leased for another descent. 


A 


till 
_—T@ GRAPPLING HOOK ON 
; PLANE'S TOW CABLE 


SNAGS SIGN AT END 
OF DESCENT 
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Weird Masks 
Shield Faces 
of Climbers 


WHAT the_ well-dressed 
mountain climber wears to 
protect his face from howl- 
ing gales and driving snows 
as he labors up toward a 
peak in winter weather is 
pictured in the photograph 
at the right, showing a 
Colorado Pikes Peak climb- 
er swathed in a leather hel- 
met, glareproof goggles, and 
a white leather face mask 
open only at the nostrils. 
The mouth strip comes off. 


Cabbage Juice 
for Diabetes 


JUICE of the humble cab- 
bage may replace _ injec- 
tions of insulin for the 
treatment of diabetes, ac- 
cording to a report by two 
English scientists. The cab- 
bage extract is said to aid 
the body in using sugar, 
which is what insulin does 
when injected into persons 
suffering from diabetes. Freezing mountain winds can't get at the face of this Pikes Peak climber 


Firemen Numbered Like Football Players 


IDENTIFICATION num- 
bers, like those on the 
jerseys of football play- 
ers, are now being worn 
on the waterproof coats 
of Orange, N. J., fire- 
men. According to Fire 
Chief George Gmeiner, 
the numerals are not 
intended for the con- 
venience of bystanders 
who want to cheer for 
a favorite smoke-eater, 
but for easier identifi- 
cation of individual 
firemen by officials di- 
recting fire-fighting 
work. “When giving or- 
ders, it’s hard to recog- 

F . 3 Bes aa we nize individual firemen 
Numbers on the backs of firemen's coats identify them to their officers on ladders,” he says. 
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Tracing a buried pipe 
with the geophone. A 
magnetic field reveals the 
metal under the ground 
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Underground leaks like 
this are spotted by 
use of the aquaphone, 
seen in action in the 
picture at the left 


Water Detectives 
Locate Leaks in 
City Supply Lines 


ILLIONS of gallons of water, val- 
B ued at more than $1,000,000, are 

being saved yearly in New York 
City by a corps of 500 men who con- 
duct a continuous underground search 
for leaks in the water mains and sup- 
ply pipes that honeycomb the city’s Applied to a fire hydrant, a 
foundations. Equipped with special small listening instrument can 
instruments for detecting and locating detect sounds of running water 
leaks, workers enter a cellar, turn off 
the house water supply to eliminate water noises in the building, 
and then listen in on supply pipes with a simple sound detector con- 
sisting of a metal rod and an earpiece. If a leak is heard, a location 
squad is called. Using an aquaphone, a delicate instrument re- 
sembling a doctor’s stethoscope, they determine the exact spot 
where water is seeping out of a pipe or through a joint. When 
the course of buried pipes is difficult for repairmen to trace, a 
geophone, which creates a magnetic field to force hidden metal 
pipes to reveal their exact location, is brought into play. In ad- 
dition to the 500 leak finders in the field, 450 draftsmen and seventy- 
five engineering surveyors are preparing a complete underground 
map of New York City to show the positions of meters, water and 
gas pipes, telephone cables, tunnels, and other utility features. 
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OMING to this country as an immi- 

grant in his teens, Nicolas Grillo, 
Connecticut gardener, recently climaxed 
his career as an expert rose grower by de- 
veloping a thornless rose, a feat that flori- 
culturists have dreamed of for centuries. 
Discovered by accident about a year ago, 
the unique rose is now cultivated by graft- 
ing shoots of the thornless variety to 
Manetti, a sturdy root stock. The grafts 
are placed in air-tight, heated incubators 
for six weeks, and then transferred to the 
soil of a greenhouse bench to mature. 








Make-Up Mirror 
Lights Face 


WOMEN can apply make-up 


in theaters, motion-picture 
houses, and other dimly lighted 
places with a novel illumi- 
nated pocket mirror now 
available. The mirror is 
hinged to a tiny flashlight 
which illuminates the face of 
the user, as pictured in the 
photograph above. 
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At Last—a Rose That Has No Thorn 


















Nicolas Grillo displaying a specimen of the 
thornless rose he developed. In the photograph 
at the left, the rose is seen in five stages of 
bloom, from the bud to the full-blown flower 


Toy Trains Haul Targets for Soldiers 


Toy electric trains are helping British Army recruits to 
perfect their marksmanship. 
on wires attached to the cars of a miniature train, which 
rolls along a track in front of a firing wall to provide moving 
targets for rifle practice. 
down or speed up the train to 
provide variations in the move- 
ment of the targets. 


Cardboard targets are mounted 


An officer at the controls can slow 









Huge Cockpit Is “Bridge of Giant Plane 


At this big panel, the flight engineer 
controls the motors. The door at right 
leads to a motor-inspection passageway 


IFTEEN times as large as 

F- the cockpit of a modern twin- 

motor transport, the huge con- 

trol room pictured on this page 

is the nerve center of a seventy- 

four-passenger clipper plane, 

one of a fleet of six being con- 

structed at Seattle, Wash., for 

transoceanic service. In_ the 

photograph at the left, four of 

the six stations within the spa- 

cious cockpit are visible: the 

chief pilot’s, the second pilot’s, 

the navigator’s, and the radio 

operator’s. The ship’s captain 

has a desk at the left rear of the 

cockpit, while the right rear 

section is occupied by the flight 

A view of the spacious cockpit, show- ©U8ineer, shown above control- 

ing the stations of the first pilot, ling the operations of the four 
second pilot, and the radio operator 1,500-horsepower motors. 
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The revolving beacon below is part of the 
portable landing-field lighting system. At 
right, extending pole of obstruction marker 


Portable Lighting System 
for Emergency Airports 


COMPACTLY nested into four metal trunks 
that can be stowed in the baggage compart- 
ment of an airplane, a novel 600-pound, port- 
able lighting system can be set up by one 
man within fifteen minutes, to turn any level 
stretch of ground into a lighted emergency 
airport. The outfit, useful also when power 
failures darken established airports, includes 
a two-light revolving beacon, a 250-watt, 
gasoline-driven generator, red, white, and 
blue field lights, and obstruction marker 
lights mounted on ten-foot poles. 


Student Sleeps at 
This ‘Night School” 


ALTHOUGH sleeping through 
lecture courses has never been 
recommended to students, Elmer 
H. Brown, of San Francisco, 
Calif., says it is just the thing 
if you use one of his ‘subcon- 
scious educator” machines. Con- 
sisting of an electric phonograph 
controlled by a time clock, the 
outfit is wired to headphones 
incased in a helmet which the 
student dons just before going 
to bed. The phonograph then 
reproduces’ recorded lectures, 
which, according to Brown, are 
absorbed by the subconscious 
mind of the scholar during the 
time he is sleeping. Elmer H. Brown trying out his device for studying while you sleep 
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GARAGE MEN TEST THEIR SKILL AS MECHANICS AND 


DESIGNERS IN THRILLING PUDDLE-JUMPING RACES 
tf r* 





Puddle jumpers lined up for the start of a 
race in the "Mud Bowl" near Tulsa, Okla. At 
the left, a winner has the mud scraped from 
his face as a preliminary to receiving a cup 


OARING around a half- 
mile circle of mud, dust, 


puddles, and ruts in a 
Tulsa, Okla., cow pasture, ga- 
rage mechanics race cars rebuilt 
from the junk heap in a mud 
derby that is one of the queer- 
est sporting spectacles in the 
world. Competing in ten and 
twenty-five-mile feature events 
for money prizes, silver cups, 
the publicity they get from ads 
painted on their cars, and to 
test their skill as mechanics 
and designers, these dare-devil 
drivers throw caution to the 
winds as they gun their puddle 
jumpers along a race _ track 
that is everything a race track 
should not be. 

On a Sunday afternoon, thou- 
sands of thrill-hungry specta- 
tors pay a quarter apiece to 
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By PAUL A. CLARKSON 


line the mudway on the outskirts of Tulsa. 
They come early to watch trial runs in which 
drivers must plow through the half mile of 
mud and dust in fifty seconds to qualify for 
the main events. They gaze approvingly at 
the preliminary damage done by a heavy 
watering truck that cuts new ruts into the 
course as it wets down the straightaways 
and dumps more water into a huge race- 
track mud hole to give it the proper oozy 
consistency. 

At the starting post, a score or more of 
patchwork buggies line up—Model A Fords, 
an occasional eight-cylinder job, rebuilt 
taxis, and various other types that have 
been lovingly tuned to maximum efficiency 
and then stripped down to the bare essentials 
of motor, chassis, and racing body. When a 
new driver turns up with a car that can still 
boast of anything as fancy as a fender, old- 
timers do their best to jam it off during the 
first few laps of the race. 

Many of these cars, rattletrap as they 
look, are highly efficient motor vehicles, em- 
bodying new ideas and inventions of the ga- 
rage men who design, build, own, and drive 
them. Some have special speed gears, others 
employ high-ratio differentials, special valve 
systems, trick springs, or home-built carbu- 


A mechanic makes a last-minute inspection of a mo- 
tor before sending his car out on the track. Below, 
two racers are slithering into the man-made mud hole 
that forms one of the major obstacles of the track. 
Note the cloud of dust hovering in the background 











The picture at the left shows what a driver's face 
looks like after a few laps of alternating dust and 
mire. Below is a snapshot made from one of the cars 
as it swung into a flat curve from the back stretch 


Left, what a driver sees of the mud 
hole—before he closes his eyes 
for the plunge. A water truck pre- 
pares the goo before each big event 


A typical entry is seen below. 
They are all stripped down to 
the bare essentials for running 
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retors. Whatever the innovation, 
it is certain to get the most 
strenuous of test trials. 

Hop into one of these bound- 
ing, fifty-mile-an-hour advertis- 
ing signs and take an imaginary 
whirl around this nightmare mud 
bowl. Roaring past the judges’ 
stand, you pick up speed on a 
100-yard straightaway ending in 
a left turn that catapults your 
jallopy down a grade that seems 
as steep as a canyon wall. Once 
you hit bottom, you’re in a mud 
quagmire. Wiping the black ooze 
from your eyes, you nudge the 
groaning puddle-jumper uphill in- 
to a left turn that is as slippery 
as a greased griddle. 

If you are still with the car, 
you spin around a right-left S 
curve and are rewarded by easy 
sailing down a back stretch broken 
only by ruts, sink holes, loose dirt, hum- 
mocks of earth, and other minor inconveni- 
ences. Hissing out the breath you have been 
holding since the starting gun, you inhale 
a mixture of air and dust while slithering 
around a flat, rut-scarred curve that slides 
the car into the home stretch for a bumpy 
trip back down to the starting line. Repeat 
that nineteen times, and you’ve run a com- 
plete race. The fifty-lap grind comes later. 


t t 
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A driver hits the mud hole with a splash. 
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Thousands of spectators line the track for Sunday-afternoon races 





Advertisements are displayed prominently on some cars, which 
are sponsored by local firms as a method-of getting publicity 


Miraculously, no driver has yet been in- 
jured seriously during this mud-lark on 
wheels, even though there is an average of 
two complete car turnovers in each race. 
That record speaks well not only for the 
driving skill of these fearless mechanics but 
also for their ability in rebuilding worn-out 
jallopies. For the motto of these mud-derby 
mechanics is: When better cars are rebuilt, 
we'll rebuild them. 
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"Radio Man 


WALKS, TALKS, 
AND YODELS 
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August Huber putting finishing touches 
on his “radio man." At left, covering is 
removed to show the intricate mechanism 


L “Taio ma seven feet high, a strange 
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“radio man” has just been completed 

after ten years of arduous work by 
August Huber, a Swiss engineer. Beneath its 
jointed steel body, the gigantic mechanical 
man is a maze of automatic switches, relays, 
and other controls. Microphones within the 
automaton’s ears pick up spoken commands 
and carry them to an intricate system of 
twenty electric motors that make the fantas- 
tic creature walk, talk, sing, or yodel at the 
will of its master. Power for these various 
activities is supplied by batteries concealed in 
the ponderous legs. When this modern mon- 
ster talks through the loudspeaker installed 
in its chest, its lips move in time with its 
speech. An _ ultra-short-wave receiver in- 
stalled in its torso enables the “radio man” to 
follow orders transmitted to it by radio from 
remote points. 
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Fish can't make off with his bait. 


Small Hand Tool 
Removes Dents 
in Car Bodies 


DENTED fenders and other 
damaged parts of an auto- 
mobile body are easily pressed 
back into shape with an in- 
expensive tool now available. 
The device consists of an ad- 
justable hook that is worked 
back and forth to iron out 
the damaged pr . Rub ‘r 
suction-cup feet prevent suip- 
ping and protect the car fin- 
ish. The tool is shown in use 
on a car window frame, in 
the photograph at the right. 
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Me) African Native 


It's a wooden decoy on a pole 


Uses Decoy 
To Lure Fish 


ANGLERS who have had little 
success in landing fish might 
take a tip from the African na- 
tive pictured at the left. He 
uses a hand-carved wooden fish 
fastened to the end of a long 
stick as a lure to attract real 
fish within range. The native 
wiggles the stick with his foot 
to give the decoy a swimming 
motion, while he keeps a native 
fishing spear poised ready to 
strike when the unwary game, 
deceived by the realistic ap- 
pearance of the dummy, swims 
within his range. 


Plane To Gauge 
Speed of Radio 


TESTS to determine whether 
radio waves travel faster from 
east to west than from west to 
east are the purpose of an air- 
plane flight being planned. A 
plane traveling 200 miles an 
hour will fly 700 miles west 
from Washington, D. C., and re- 
turn, nonstop, as it records 
Washington time signals and 
sends its own signals back to 
Washington for recording, 
throughout the trip 





Two suction-cup feet protect the finish and prevent slipping 
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AIR PROPELLERS 
DRIVE BOAT 





“ULL RISES CLEAR OF WATER 
WHEN BOAT |S UNDER WAY 





BOAT RIDES ON 


WINGLIKE SURFACES < 
ATTACHED TO KEEL 


RUDDER 


“AILERONS MAY BE TILTED IN SAME 
OR OPPOSITE DIRECTIONS, TO VARY 
LIFT OR EXECUTE BANKING TURNS 


FLOATS PROVIDE —», 
LATERAL STABILITY 
AND PREVENT 
"NOSE-DIVING™ 


Pontoons at the bow 
give the boat auto- 
matic stability, while 
the submerged wing 
creates lift. Note ex- 
tended keel in inset 


Boat Rides on Underwater Wing 


NOVEL PLANELIKE CRAFT SKIMS OVER THE WAVES 


KIMMING along the water at high speeds, 
S with its hull entirely clear of the surface, 
a curious, airplane-type speedboat designed 
by a French inventor, Wsevolode Grunberg, 
of Paris, is supported by a specially designed 
central keel, supplemented by two forward 
pontoon floats. Plans for the novel water 
craft call for a hull that resembles the port- 
hole-studded fuselage of a giant transport 
plane, surmounted by a strut-supported en- 
gine whirling twin propellers, one facing 
toward the bow and the other toward the 
stern, to furnish both a pushing and a pulling 
force. The majority of the craft’s weight is 
supported by a horizontal wing-shaped sur- 
face extending out at either side of the rud- 
der, near the base of the keel. Lateral sta- 
bility of the craft is obtained by the bow pon- 
toon floats, which are connected through 


shock absorbers to adjustable horizontal 
members in the form of ailerons jutting out 
from the prow of the ship. The weight of 
the vessel, the inventor explains, is so dis- 
tributed that the ship always has a tendency 
to nose-dive, or tip forward, the pontoon 
floats automatically keeping the craft on an 
even keel, since the farther they are pushed 
down into the water, the greater their lifting 
force. Thus, if a wave should cause the ship 
to lurch forward on its nose, the supporting 
force of the floats would instantly increase, 
while that of the horizontal section of the 
keel would decrease, due to the tipping ac- 
tion. This automatic change of forces would 
therefore bring the boat back to its normal 
position, it is claimed. The inventor points 
out that it would be possible to use the floats 
as reservoirs for fuel if desired. 
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Traveling Ice Box 
for Refrigerated 
Express Service 











Frozen foods and other perishables can be ship- 
ped in this insulated, refrigerated container 


EFRIGERATED express service, for 
shipping packages of quick-frozen 
foods and other perishables, is provided by 
a new container of special design. The 
trunk-size, heavily insulated “ice box” 
rolls on six casters as shown at the right, 
and one man can easily handle it fully 
loaded on a level floor. 


Giant Clock Parts Show 
What Makes It Tick 


GIANT working models of clockwork escape- 
ments, and other parts of watches and clocks, 
help students to familiarize themselves with 
“the works” at the Philadelphia College of 
Horology. By comparing blueprints of parts 
with models that may be as much as fifty 
times enlarged, the pupil sees at a glance 
what makes a timepiece tick. In other classes 
the students learn the delicate art of cutting 
gear wheels and assembling the tiny, compli- 
cated works of watches. 


Plastic Picture Hangers 


MADE of unbreakable 
plastic, wall-type picture 
hangers of new design can 
be driven home without 
danger of shattering them. 
The gayly colored hooks, 
illustrated about one and 
a half times actual size, 
hold ten pounds apiece and 
are supported by rustproof, 


student comparing a drawing with oversize clock model cadmium-plated nails. 
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TIN-FOIL SCULPTURE 


How One Man Makes Good Use 
of a Common Wrapping Material 


That Most of Us Throw Away 





HIRTY years ago, as a child, Paul E. 

Tichon began collecting scraps of tin 

foil. He still does. In the meantime, 

every scrap he could lay his hands on 
he has converted into hundreds of delicately 
hand-wrought pieces of “sculpture,” some 
of which are illustrated on these pages. 

Zebras, strange birds, dogs, deer, gayly 
bedecked knights in shining armor astride 
well-modeled horses, and dozens of other 
creatures line shelves in his Akron, Ohio, 
home, while one of his most prized creations 
is a framed three-dimensional picture in tin- 
foil relief showing a wintry woodland scene 
with fawns grazing in the foreground. 

A lifelong fondness for studying animals 
and a natural artistic aptitude combined to 
give Tichon his remarkable skill in model- 
ing. Unlike sculptors who use tools, he 
forms his figures entirely by pressing the 
metal foil into desired shapes with his 
fingers. Metal foil has certain advantages 
other modeling mediums lack, according to 














Step by step in the tin-foil sculpture. I. Three 
pieces are torn to required size. 2. Skillful 
fingers form body and head. 3. Legs in place 
and parts crimped together. 4. Antlers added. 
5. In five minutes a graceful deer is fashioned 
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This elaborate knight in ormor is 
painted to give a realistic touch 


Tichon. It is yielding enough 
to be pressed into shape, yet it 
does not spring out of shape 
when pressure is removed. 
And, as it crinkles under pres- 
sure, it becomes stronger just 
as corrugated metal is stronger 
than sheet metal. 

A capable artist familiar 
with painting in oils, Tichon 
quite naturally tried combin- 
ing his two talents. The result 
was more than satisfactory. 
Now he hand-paints his zebras, 
for example, in_ true-to-life 
colors and patterns which, as 
he jokingly puts it, enable peo- 
ple to distinguish his zebras 
from his jackasses. Paint 
solved another perplexing 
problem for him—the obtain- 
ing of lifelike faces. Details of 
eyes, nostrils, and other fea- 
tures applied with artists’ oil 
colors did the trick. 

Tichon’s animals are usually 
made of only two or three 
pieces of foil which he first 
cuts to approximate sizes. 
They are pressed, modeled, 
bent, and folded to form the 
figures, then crimped together. 
So agile are his fingers that he 
can model a deer in less than 
five minutes. He has trained 
himself so thoroughly that he 
can make from memory in a 
surprisingly short time a real- 
istic tin-foil figure of almost 
any species of bird or beast 
you can mention to him. 
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Paul E. Tichon and a group of his odd, tin-foil figures. His 
knowledge of animals enables him to make many from memory 














Three-dimensional picture made of inter- 
locking pieces of foil and then painted 





Talking Card Says 
“Happy Birthday” 


A TALKING birthday card 
is an ingenious novelty now 
on the market. Extending 
from the mouth of a picture 
of Charlie McCarthy, fa- 
mous ventriloquist’s dum- 
my, printed on the card, is a 
notched sound tape. When 
a person pulls his thumb nail 
along the tape, as shown 
above, the words “Happy 
Birthday” are clearly repro- 
duced. 


Shield Guards 
Worker's Eyes 


TO PROTECT his eyes from 
sawdust and flying chips, a 
Washington State lumber 
worker sewed an_ oblong 
sheet of celluloid to his hat 
brim. Since the brim holds it 
away from his face, the cellu- 
loid shield does not cloud up 
from condensed breath. 


- 
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Dog Rings Bell 
for Service on 
Canine Elevator 


NO ONE has to make a 
special trip downstairs to 
open the front door when 
Buttons, an educated dog 
belonging to a mechanically 
minded Californian wants to 
come into the house. The 
trained pooch merely bangs 
a paw on a bell to signal for 
a novel dog elevator, rigged 
up by his master on the out- 
side of the dwelling. The 
canine lift consists of a 
packing box that is raised 
and lowered by hand power 
from a second-story win- 
dow, as pictured above. 





rs 
Rue 


This is how Buttons calls for his 


private elevator. In the picture 
above, he is returning from a romp 
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Three-Wheeled Midget Car 


Has Engine at the Rear 


ARDLY larger than a child’s toy, a midget 

automobile now on the market is powered by 
a 114-horsepower, four-cycle engine of special de- 
sign geared to a single rear driving wheel. Front 
wheels are set far enough apart to give stability 
to the narrow body. The 
motor is placed behind 
the leather-upholstered 
driver’s seat to allow 
plenty of leg room be- : 
neath the hood. Small .as 
it is, the car boasts of 
many advanced features, 
including individual wheel 
suspension, an _ all-steel 
body, and a shockproof 
steering wheel. A simple 
synchronized clutch and 
brake pedal give the 
driver perfect control. 
The tiny automobile is 
also available with a 
heavy steel bumper for 
use in midget-car racing. 




































With its |'/2-horsepower motor mounted behind the 
driver's seat, this tiny auto has ample leg room 


Electric Drier Saves Hay Crops 


HEAVY rains can no longer ruin a farmer’s hay crop if he 
uses a novel electric hay drier pictured below in use in the 
barn on the experimental farm of the University of Tennes- 
see, at Knoxville. Wet hay fed into a hopper is blown through 
heated air in long wooden ducts to emerge completely dry 
and ready for storage in the loft. 


* 
Zi * 


: | Magnetic Lamp Lock 
wee §=6Foils Bulb Thieves 


ELECTRIC-LIGHT bulbs are 
locked into place in a novel 
plastic socket attachment 
now available. A bulb can be 
screwed into, or removed 
from, a loose metal holder 
within the attachment only 
when a powerful magnet is 

; used to keep the holder from 
Hay driven through wooden ducts by warm air is dried out for storage turning freely,asshownabove. 
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NEW WRINKLES 






Used as shown above, the strap forms a "cross brace" to steady the camera 


/f Movie Titler Is Automatic 


Film Tray Lowers 
Developing Cost 


LEss developing solution is 


required, according to the 
manufacturer, when used in a 
new roller-equipped developing 
tray. The film is run under the 
roller, emulsion side down, and 
then seesawed back and forth, 
with the roller preventing the 
film from being lifted out of 
the developer during the proc- 
ess. Thus, all parts of the 
strip receive even development. 
The trays take roll film three 
and a quarter inches wide. 
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Carrying Strap 
Braces Camera 


DESIGNED to aid amateurs 
in holding miniature cameras 
steady while making slow 
snapshots, a new wrist strap 
also provides a convenient 
means of carrying the cam- 
era between exposures. A 
screw on one end is fitted in- 
to the tripod socket on the 
camera. When taking pic- 
tures, the leather loop is 
slipped on one of the wrists 
and pulled taut. In this posi- 
tion, it serves as a “cross 
brace” between the two hands, 
holding the camera rigidly. 


THIRTY-SIX notched wheels at the back of a new device 
eliminate the labor of setting up individual letters and num- 
bers when making home-movie titles. Each wheel operates 


a continuous ribbon car- 
rying a complete alpha- 
bet, numbers from zero 
to nine, and punctuation 
marks. Rotating the 
wheels brings any de- 
sired combination of 
white letters on the black 
front surface of the titler. 
The device will slip into 
a coat pocket. 














Twirling notched wheels on the back of the titler sets up let- 
tering that can be photographed directly with a movie camera 
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FOR CAMERA FANS 


Open-Top Projector 
Will Not Overheat 


BY PAINTING the top of 
the projection lamp black, 
the designers of a new pro- 
jector for miniature color 
slides have been able to 
use an open-top housing 
which provides unusual 


























cooling facilities. The black 
cap on the lamp reduces 
theleakage of lightthrough 
the opening. As a further 
means of dissipating the heat, 
a glass heat-absorption filter is 
placed between the lamp and 
the film being projected on the 
screen. The base of the com- 
pact projector is made of plas- 
tic material and the three-lens 
condensing system is secured 
in a semicircular mount. 







Note the compact design 
of this novel, open-top 
projector for color slides 


Right, the projector with 
lamp house open, showing 
the position of the black- 
capped projection lamp 


Enlarging Easel Has Built-In Focuser 





— 
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Mirrors transmit light 
focused on the easel to 
an eyepiece at one side 












MAGNIFYING a small portion of the 
image fifteen times as much as the 
magnification of the enlarger, a fo- 
cusing device built into a new easel 
simplifies the work of getting per- 
fectly focused enlargements from 
miniature negatives. The operator 
peers through an eyepiece at the 
edge of the easel as he adjusts the 
enlarger to bring the image into fo- 
cus. When he sees the silver grains 
of the film in focus in the magnified 
area, he knows the whole picture is 
critically sharp. This procedure en- 
Peering into an eyepiece, the user sees part of the negative ables even over-exposed negatives to 
magnified to fifteen times the magnification of the enlarger be focused with precision. 
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Ernest Gardiner's 
own family coat of 
arms. He is seen 
below at work at 
his unusual hobby 
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Carved 


CoatsofArms / 


FORM 
PROFITABLE HOBBY 


ETWEEN fire alarms, Ernest Gardiner, 
superintendent of the Baldwin, N.Y., fire 


headquarters, relaxes by carving out 
coats of arms, the hereditary ensigns of 
families descending from the Middle Ages. 
His hobby started four years ago when he 
saw a picture in a Sunday newspaper of the 
coat of arms of his own family. He carved out 
a reproduction in white pine and painted it 
realistically with oil paints. It turned out so 
well that he looked up the coats of arms of 
friends and relatives and made carvings of 
them, too. Soon orders began coming in and, 
during the past two years, he has sold sixteen. 
To finish one of his carvings takes about 
thirty-five hours. The different ..eraldic sym- 
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Claws of eagles in heraldic designs are bits of 
thread glued in place and covered with varnish 


Below is another of Gardiner's 


creations. Symbols are carved of 
wood and mounted ona pine base 


bols—the lions, fishes, 
birds, powderhorns, 
stars, gauntlets, ships, 
crescents, and other 
figures—are made sepa- 
rately and glued in 
place on a white-pine 
oval base. The letter- 
ing is made by beating 
fine copper wire flat 
and gluing it to the 
wood. After the correct 
colors have been ap- 
plied with oil paints, 
the whole is given sev- 
eral coatings of trans- 
parent varnish. 

Before he can begin 
work, Gardiner has to 
look up the exact form and coloring of the 
coat of arms of the family ordering the carv- 
ing. Sometimes, he consults books in half a 
dozen libraries before he succeeds in finding 
what he wants. 

Besides several penknives and half a dozen 
ordinary wood-cutting tools, he uses a small 
stylus to form the plastic scrolls, and two 
specially designed carving instruments. In 
addition to the wall carvings, Gardiner is now 
carving book ends decorated with coats of 
arms and heraldic devices. 
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Kiddies enjoying a ride on a miniature railway 
in the toy department of a large eastern store 
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Curved Tray Aids 
Hairdressers 


COSMETICS, hairpins, and other 
articles are kept in a convenient 
position by a new hairdressing 
tray designed for beauty-shop 
use. Adjustable for height on 
a metal supporting column, the 
semicircular tray is shaped to 
fit around the back of a cus- 
tomer’s chair. The tray shelf 
has a high rim to prevent ob- 
jects from sliding off, and com- 
partments for pins, bottles, and 
other accessories. 


Midget Streamliner 
Tours Toyland 


POWERED by electricity, the 
miniature streamline train pic- 
tured below runs in a 200-foot 
circle around the toy depart- 
ment of a large eastern store, 
carrying a load of fourteen chil- 
dren. Installed as a means of 
attracting young customers to 
the store’s toy department, the 
Lilliputian streamliner is thirty- 
two feet long and runs on ten- 
inch-gauge track. A youngster 
seated at the rear of the head 
car operates the controls. 














Collapsible Air-Raid Trailer Ambulance 






Event behind an automobile or 
truck, a collapsible trailer am- 
bulance invented recently in Eng- 
land is designed for emergency use 
in case of wartime air raids. When 
the folding ambulance is fully ex- 
tended, it provides a central aisle 
for the use of a nurse or doctor in 
attending a total of twelve persons, 
placed six on each side, on stretch- 
ers arranged above one another 
like triple-deck bunks. So that it 
can be stored in a small space, and 
also maneuvered along sidewalks 
when roadways are blocked, or slid 
through restricted openings in bar- 
ricades, the unit folds to a width 
of two feet, four inches. In col- 
lapsed form, it can be pushed along 
easily with hand trucks by two 
men, as pictured in the photograph 
at the right. 


Pumped full 
the novel gloves seen 
abowe are said to re- 
duce danger of injury 





Folded twelve-bed ambulance being maneuvered through a nar- 
row gate. In the upper photograph, the trailer is shown extended 


of air, 


Pneumatic Boxing Glove 
Cushions Punches 


RESILIENT, air-cushioned boxing gloves, 
designed to minimize injuries in sparring 
practice or during actual bouts, are the 
invention of Joseph Slizus and Milton 
Kairis, of Seattle, Wash. In uninflated 
form, the pneumatic glove lies flat, with 
a wrist band at one end and a grip at the 
other, as shown in the inset at the left. 
When the band is laced snugly about a 
boxer’s wrist, and he clenches his fist 
around the grip, air is pumped in through 
a valve to balloon the fabric out into the 
shape of a lightweight regulation boxing 
glove of the conventional type. 


POPULAR SCIENCE 














ONO 








ee ee 


vse Oe ew OPE 








The Man 
Ce ya 


A Bis 

mai > kor \! 

Ax SERS: 

\\ ER sac® 
-_ 


<’ with the Net 


SOUTHERN SIDES of New York skyscrap- 
ers receive 350 percent more sunshine than 
northern sides. 











GASOLINE TANKS on the new super- 
Clipper flying boats hold enough fuel to 
run an automobile more than twice around 
the world. 


GIRLS have more toothaches than boys. 
MY DEAR, HE'S 


. 
THE HANDSOMEsT G 
DENTIST! 








VISIBLE smoke from one cigarette weighs 
0031 ounces. 


JASMINE flower petals lose as much as a 
hundredth of their weight in a day through 
the evaporation of perfume oils. 


FOURTEEN HUNDRED different shades of 


| 
| 
cosmetics are used by American women. | 





WRENS at Westfield, N. J., used 188 nails, 
seven pieces of bent wire, one screw, and one 
safety pin in building their nest. The mate- | 
rial weighed three quarters of a pound. 


WHAT GOOD_1$ ONE 
SAFETY PIN? 


DAY starts at East Cape, Siberia, the most 
easterly point on the International Date | 
Line. | 


TEN MILLION Americans suffer from 


some form of allergy. 





AUTOMOBILES running on wood gas are 
being widely built in Russia. 





RATS three feet long live in Dutch New 
Guinea. 


GOODNESS ! 
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Electric Needle Roasts 
Weenies from the Inside 


SPEARED on an electric needle and then in- 
cased in a metal cylinder, hot dogs are cooked 
from the inside out in an electric roaster in- 
vented by Abraham Shafer, of Philadelphia, 
Pa. The electric frankfurter fryer makes the 
dogs more digestible, the inventor claims. 


Stocking Top 
Has Pocket 
for Compact 





























SINCE many women like 
to use their stockings as 
storage places for cur- 
rency and other’ small 
items, one inventor de- 
cided to cater to this whim 
by designing a stocking 
with a pocket in the hem. 
The stocking pocket is 
opened and closed by 
means of a slide fastener. 


Gravity Warns of 
Quake Danger 


GRAVITY, hitherto be- 
lieved constant at any one 
place, may give scientists 
warning of impending 
earthquakes. Normal 
earth-surface movements 
that precede earthquakes 
compress the soil, alter- 


to a measurable degree, 
according to Prof. G. W. 
Bain, of Amherst College. 
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Test your knowledge of the language of science. Try to pick out the one correct statement 
in each of the numbered items below, and compare your results with the list on page 238 





] You can carry a heavy pole or log most 
easily by holding it near its (a) point of 
inflection (b) angle of incidence (c) center 
of gravity (d) line of least resistance. 


2 What you eat goes down your (a) pelorus 
(b) esophagus (c) hiatus (d) meniscus. 


3 The Heaviside layer (a) contains the ear- 
liest known fossils (b) reflects radio 
waves back to earth (c) surrounds the nucle- 
us of an atom (d) lays welded railroad track. 


4 To measure the humidity of the air, you 
would use (a) a hygrometer (b) a hy- 
drometer (c) a humidor (d) an aquastat. 


5 The path of a projectile’s flight is called 
its (a) itinerary (b) trajectory (c) anti- 
cline (d) sine curve. 


6 Electric current flows readily through (a) 
mica (b) porcelain (c) mercury (d) pure 
distilled water. 


A fleet Asiatic leopardlike animal is 
known as the (a) howdah (b) rajah (c) 
hookah (d) cheetah. 


Q To locate a star in the sky, you would 
need to know its right ascension and its 
(a) declination (b) 
metacentric height. 


parallax (c) albedo (d) 


9 Things like chinaware and pottery are 
called (a) alembics (b) ceramics (c) 


quadratics (d) polemics. 

10 What the ancient Greeks did with their 
triremes was to (a) eat them (b) row 

them (c) smoke them (d) play tunes on them. 


1] The ore known as pitchblende yields (a) 


aluminum (b) mercury (c) iron (d) 
radium. 
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12 If you suffer from presbyopia, you need 

(a) more green vegetables (b) an arti- 

ficial larynx (c) quinine (d) eyeglasses. 

13 A group of closely related plant or ani- 
mal species is called a (a) dynasty (b) 

tong (c) bloc (d) genus (e) cabal (f) caucus 


(g) cycle. 

14 Halogens (a) give rise to antibodies 
when introduced in the human system 

(b) cause colored ringseabout the sun and 

moon (c) include chemical elements like 


chlorine and bromine. 

15 The great pyramids of Egypt served as 
(a) lightning rods (b) markers for oases 

(c) royal.tombs (d) fortresses. 

16 Sailing a zigzag course against the wind 
is called (a) warping (b) tacking (c) 

boxing the compass (d) keelhauling (e) com- 


ing about (f) jibing. 

17 You could generate electricity with (a) 
a galvanometer (b) a dynamometer (c) 

a magneto (d) an electrolier. 

18 Gasoline has been made from coal by 
(a) oxidation (b) hydrogenation (c) re- 

generation (d) expropriation. 

19 An enormous craterlike pit in northern 
Arizona is believed to have been created 

by (a) Inca miners digging for gold (b) the 

explosion of a huge natural deposit of fulmi- 


nate of mercury (c) the treading of countless 
dinosaurs around a desert water hole (d) the 


impact of a giant meteor. 

20 A person in charge of museum exhibits 
is called a (a) coroner (b) curator (c) 

collectivist (d) cassowary. 





| Now It’s YOUR Turn— 

WOULD you like to make money by sub- 
mitting interesting, entertaining questions 
for this page? We will pay $1 for each | 
one accepted for use. No entries will be | 
returned. Address the Question Bee Edi- | 
tor, Popular Science Monthly, 353 Fourth | 
Avenue, New York City. | 
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HERONS FLY WITH THEIR NECKS 
CURVED BACK AND THEIR HEADS 
BETWEEN THEIR SHOULDERS, 
CRANES WITH THEIR NECKS OuUT- 
STRETCHED! YET BOTH FLY WITH 
TRAILING LEGS! 


JUST AS THE SEAL IS A BORN JUGGLER, SO THE 
KANGAROO Is A NATURAL BOXER! TRAINED TO BOX WITH 
HUMANS IN EXHIBITION MATCHES, HE PACKS A MIGHTY WALLOP 4 
IN THOSE WEAK-LOOKING 
FOREPAWS OF HIS! 
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THE CANDLEFISH 
OF THE NORTH PACIFIC, 
A RELATIVE OF THE ANOTHER 
SMELT, IS SO OILY DIFFERCNCE 
THAT WHEN IT IS ; iS THAT 
DRIEDANDAWICK | HERONS BUILD 
IS PUT INTO ITS oiriedecaas, 
ICKS IN 
ee ree | TREES, WHILE 
* © CRANES 
BUILD WITH @ 
| REEDS 
+ ONTHE 
GROUND! 
4, is 
— - POCA SR I ALES. OTs ail wad 
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ONE OF NATURE'S MYSTERIES 15 THE TILEFISH? IT FIRST 
APPEARED IN 1879, AND THREE YEARS LATER IT VANISHED, 
LEAVING MYRIADS DEAD IN THE SEA! REAPPEARING IN 1892, 
IT HAS STEADILY INCREASED IN NUMBERS? 


SMALLEST WEB-FOOTED BIRD KNOWN 
ISTHE STORMY PETREL, WHICH IS 
ONLY SEVEN TO SEVEN AND A HALF 
INCHES LONG. FLYING FAR FROM 
SHORE, IT CAN WALK ON THE OCEAN 
WITH ITS WEBBED FEET? 
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TWO-WAY TUB SEAT 


In one position, the handy 
bathroom fixture seen below 
serves as a conventional 
bath seat. When the seat is 
raised to the tub edge as 
shown, it is used as a stool 


SAFETY GRIP. Bathtub falls, 
a frequent cause of injury, are 
less likely if you use this clamp- 
on safety grip. A pivoted bar 
holds towels handy, just in case 
you get the soap in your eyes 
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NOVEL COFFEE MAKER. Attached to the 
spout of a teakettle of the “whistling” type, 
the coffee-making device at the left con- 
sists of a curved metal pipe with a perfo- 
rated coffee basket. Boiling water, forced up 
the pipe by steam pressure, runs into the 
basket. The coffee drips into a waiting pot 


BATHROOM CONVENIENCES. Self- 
adjusting to fit any tub, the vanity 
tray below provides a mirror, a 
tray for cosmetics and accessories, 
and a removable grid that serves 
as a rest for the care of the feet 
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DOUBLE SCRAPER 


The dish scraper below 
has two blades, a rubber 
one for soft foods and a 
metal one for hard or dry 
foods. They are changed 
by pushing a thumb lever 


VERSATILE TRAY 


Interchangeable cen- 
ter units for this 
serving tray include 
a casserole, cheese 
board, fruit or sal- 
ad dish, and “porcu- 


e pine’ holder for tid- \\ é 
bits on sticks. The 7 \ * , _ 
latter is seen in use te ’ é <D 
- above. The tray pS — er 
“ 


© alone can be used {oe 
as a sandwich server . 


DOUBLE-DUTY IRON 


Its reversible handle al- 
lows this electric iron 
to be set up on its stand 
for steaming, as below, 
or inserted in sleeves for 
pressing from the inside 








TAPERING TEAKETTLE 


Greatly increased heating 
efficiency is claimed for a 
novel teakettle which resem- 
bles an inverted funnel. In 
the picture below, the two- 
quart kettle is seen in use 
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us Builds a Motor lester 


'WT’S a grand day, isn’t it, Gus?” 
breezed Dr. Marvin, as he pulled 
up at the shop door of the Model 
Garage one morning. “But,” he 

added ruefully, “I’d enjoy it a lot 

more if my car was running better.” 

“What’s the trouble ?’’ Gus Wilson 
asked, stepping out into the sunlight. 

“That’s just what I don’t know,” 
the doctor told him. She just doesn’t 
run quite right, that’s all. Bucks 
when I’m running slow in high gear, 
for one thing.” 

“What sort of a doctor are you?” 
Gus demanded. 

“Huh? Oh, I see. Why, I’m a pe- 
diatrician—a kid’s doctor, in plain 
English.” 

; “Well, Doc,’ Gus said, “when 

4 you're called in to attend some 

youngster you don’t know, and 

you’re not certain just what’s the 
matter with him, what’s the first 
thing you do?” 

“Nine times out of ten,’”’ Dr. Mar- 
vin said, “I put my stethoscope on 
him, and see how he’s ticking inside.” 

Gus grinned. ‘“‘Well,”’ he said, ‘‘I’m 
a sort of gas-engine doctor. I’m go- 
ing to put a stethoscope on your 
engine, and see how it’s ticking in- 
side. Only I call my stethoscope a 
vacuum tester—or a trouble shooter. 
Drive her in, will you, Doc?” 

From a cabinet Gus took a dial- 
faced instrument to which was at- 
tached a length of rubber tubing. 
After connecting the 
free end of the tube to 
the car’s intake mani- 
fold, he hung the in- 
strument on a handy 
nail and adjusted the 
car’s throttle so that 
the engine would run a 
trifle faster than idling 
speed. Then he and 
Dr. Marvin watched 
the black hand on the 
dial. It moved steadily up the 
scale to 20, stayed there for a 
moment, dropped back to 15, 
climbed to 20 again, dropped back 
to 15, climbed again. 

“Sticky valve,’’ Gus said. “That’s 
a lot easier than the old way of 
pulling an engine half apart to see 
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what’s wrong with it, isn’t it? If you 
know how to use one of these vacuum 
testers, it’ll show up almost anything that 
can go wrong in an automobile engine.”’ 
He disconnected the tube. “Phone some- 
time when you're not going to need the 
car for a couple of hours,’ he suggested. 
“T’ll send Harry over for it, and we'll 
check these valves.” 

“All right, I will,’’ Dr. Marvin said, ab- 
sent-mindedly. He picked up the vacuum 
tester and examined it interestedly. ‘‘Quite 
a gadget,” he remarked. ‘‘Darned if I 
wouldn’t like to have one, only I suppose 
it would be a waste of money for me, with 
only one car and mighty little time to 
work on it.” 

“Maybe so—maybe not,” Gus said. “I 
can show you how to make a vacuum 
tester that’ll do the work pretty nearly as 
well as this one, and that will set you 
back less than a dollar. Doing anything 
this evening ?”’ 

“Nothing special,’’ Dr. Marvin told him. 
“There’s one case I might get a hurry 
call on, but—”’ 

“Tell them to switch your hurry call 
over here,’ Gus said. “You come over 
about eight, and we'll go to it—won’t take 
us over an hour or so. Oh, by the way, 
Doc—bring along a small bottle, will 
you? Two-ounce size.” 

After the customer had driven off, Joe 


Assembling the vacu- 
um tester. See draw- 
ing at left for details 
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. Gus connected the rubber tube 
to the intake manifold. "Watch 
the mercury column," he said 


Clark came out of his little office, shaking 
his head accusingly at his partner. 

“Yeah, I heard you,” he said. ‘You'll never 
be a business man, Gus. Now, when my 
missus calls Doc Marvin over to look at one 
of the kids, do you think he tells her how to 
find out what’s wrong with the youngster, 
and what to do about it? No siree! He does 
the job himself, and puts the five bucks in his 
pocket. How can we make money if you tell 
our customers how to do their own trouble- 
shooting ?”’ 

“You're right, Joe,” Gus grinned. “I’m no 
business man, but I know that there’s such 
a thing as good will. If a man likes to tinker 
with his car, and I tell him how to do a 
fifty-cent job for himself, it’s a pretty sure 
thing that when he has a fifty-dollar job, 
he'll bring it to us.” 

When Dr. Marvin got around to the Model 
Garage that evening, he found Gus at his 
workbench planing off a piece 
of three-quarter-inch board 
thirty-two inches long and 
four inches wide. “Thought 
] I'd better get started on the 
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carpenter work,” Gus remarked. He screwed 
a four-inch-square piece of half-inch stuff to 
the longer board, so as to form a shelf at its 
bottom. ‘‘There—that’s the backboard of our 
trouble shooter,” he said. “Bring that little 
bottle, Doc?” 

Dr. Marvin produced a two-ounce bottle. 
“Right!” Gus said. He motioned toward a 
pair of metal shears and a piece of sheet tin 
lying on the workbench. “While I sandpaper 
this backboard,” he directed, ‘‘you cut off a 
half-inch strip of tin maybe a foot long— 
we’ll need it to make straps. Now let’s have 
that bottle.” 

He measured it with his eye, snipped off a 
piece of tin long enough to make a strap 
from the half-inch-wide strip that the doctor 
had cut, placed the bottle carefully on the 
center of the shelf at the bottom of the back- 
board, and screwed on the tin strap so that 
it held the bottle securely in place. 

“Now for our scale,” he 
said. “I had a nice, clean 
yardstick somewhere around 
here—-yes, here it is. It has 


an ad for Henry Miller’s 
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hardware store on it, but it will serve the 
same purpose as the scale on the dial of that 
tester we were using on your car this morn- 
ing.” 

He cut the yardstick off at its thirty-two- 
inch mark and nailed it to the center of the 
backboard so that its lower end was even 
with the top of the bottle. Then he poured 
quicksilver into the bottle until it was about 
half full, and produced a rubber stopper from 
one of his pockets. 

“Notice this stopper, Doc, in case you ever 
want to make another of these gadgets,” he 
said. ‘‘You’ll see that I’ve drilled a hole in it 
big enough to push a quarter-inch-diameter 
glass tube through—-with a tight fit—and 
that I’ve also cut a little triangular air 
notch in one side of it.” 


ROM the shelf over the workbench he took 

a thirty-six-inch length of glass tubing 
and a five-foot length of quarter-inch rubber 
tubing. From the rubber tubing he cut three 
half-inch pieces which he worked over the 
glass tube so that the lower piece was about 
twelve inches from the tube’s lower end, the 
middle one about twenty-two inches, and the 
upper one about twenty-nine inches. ‘‘They’re 
to keep the tube from breaking when I strap 
it onto the scale,’”’ he explained. Then he in- 
serted the glass tube in the rubber bottle stop- 
per and pushed it through carefully until its 
end reached the bottom of the bottle. ‘“‘That’s 
important, Doc,” he cautioned. “You’ve got 
to get the end of the tube just as far down in 
the bottle as you can without actually touch- 
ing the bottom.” 

Fastening strips of tin over the half-inch 
pieces of rubber tubing with thin screws ex- 
tending through the yardstick scale into the 
backboard, he strapped the glass tube firmly 
to the scale. Then he worked an end of the 
length of rubber tubing over the upper end 
of the glass tube, and surveyed the job with 
satisfaction. 

“There she is, Doc,” he said. “‘Didn’t take 
over an hour to build, either. Maybe she’s 
not quite as shiny and impressive-looking as 
a bought vacuum tester, but she'll do a good 
job of trouble-shooting for you. 

‘“‘Now I'll show you how she works,’ Gus 
went on. ‘“Let’s try her out on my ¢ar.” 

He got into his ancient but perfectly kept 
coupe, started its engine, and let it run until 
it was thoroughly warmed up. Then, leaving 
the engine running, he got out, raised the 
hood, disconnected the windshield-wiper hose 
from the intake manifold, and connected the 
free end of the trouble-shooter tubing in its 
place. “Watch the mercury column in the 
glass tube, Doc,” he said. “It will go up to 
about the twenty-inch mark, and stay there. 
How about it?” 

“Right!” Dr. Marvin said, his eyes on the 
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quicksilver. “It’s at twenty inches, and it’s 
steady there.” 

“Now,” Gus said, “I’m going to retard the 
spark. The mercury will drop to about six- 
teen inches.” , 

“Right!” Dr. Marvin said again.} “It’s down 
to sixteen inches.” 

“Any engine that is functioning properly,” 
Gus explained, ‘“‘will pull the mercury column 
of this trouble shooter up to about twenty 
inches on the yardstick scale. If you hook it 
onto an engine, and the quicksilver goes up 
to only sixteen inches, there’s a chance that 
the trouble is a retarded spark. So, before 
you go any farther, check over the ignition 
system to make certain that plugs, breaker 
points, and spark advance are set according 
to the factory specifications. After you have 
done that, hook on the tester again. If the 
mercury still refuses to climb, you'll have to 
do some more trouble-hunting. 

“Perhaps the difficulty is that the carbu- 
retor isn’t adjusted correctly. Make your 
mixture leaner and richer, and note at which 
point you get the highest reading on the 
scale. That’s the point at which your carbu- 
retor should be adjusted. Now, Doc, you 
bring your car in, and we'll find that sticky 
valve.” 

Dr. Marvin drove his car into the shop. 
Gus attached the tester tube to its intake 
manifold. ‘Just let the engine idle,” he said. 
“Now watch the mercury column. See how it 
drops periodically, and then climbs again? 
That’s a sure indication of a sticky valve. 
Now we’ll find out which valve is sticking.” 
He removed the valve cover plate. “Watch 
the valves open and close, and at the same 
time keep an eye on the mercury column,” he 
said. “It will drop when the sticky valve 
opens. There she is—No. 3 cylinder. 


rs OU can use your trouble shooter to ad- 


just valve tappets, too,’”’ he went on as 
he straightened up. “Get your engine real hot, 
and then close the tappet clearance of each 
valve—one at a time, of course—until the 
mercury column begins to drop. Turn the 
tappet adjusting screw to clear the valve, and 
stop just as soon as the mercury column 
stops its sudden drop. That’s a good way to 
cure a noisy tappet—and still be certain that 
there is enough clearance to keep the valve 
from holding open or burning. 

“This homemade trouble shooter will tell 
you a lot of other things about an automobile 
engine. If the mercury column keeps oscil- 
lating pretty rapidly between fourteen and 
twenty inches, it shows that the valve guides 
are worn, and should be replaced. If the 
engine, while idling, won’t pull the mercury 
column above six or seven inches, look for a 
blown gasket in the intake manifold, be- 
tween the carbu- (Continued on page 240) 
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UCH has been told of the marvelous results ob- 
tained by tank farming, but little about exactly 
how it is done. This article is intended to remove 
the mystery and show amateur gardeners the 

latest methods used in this new science of plant culture, 
often known as soilless farming, hydroponics, or water 
culture. 

Groups are springing up everywhere in California to try 
their luck at this fascinating type of gardening. This in- 
terest is largely due to the efforts of Prof. William F. 
Gericke of the University of California. 

In tank farming the solution is held in a tank, and the 
vegetable or flower plants are grown in trays resting on 
top. Elements required by the plants are added to the wa- 
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At one end of the wooden tank is 
a sump with the circulator (an old 
malted-milk mixer), float valve, 
immersion heater, and thermostat 
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Amazing growth of tomatoes, pota- 
toes, onions, flowers, and other plants 
is obtained by water culture. Ina small 
way experiments may be made in pans 
as shown above, but a tank is better 


ter in the form of soluble salts. 

For best growth, the solution 
must be kept at a uniform tem- 
perature and also circulated, un- 
less some method of air blowing 
is devised for aération. The tank 
illustrated has provision for both 
heating and circulating the solu- 
tion automatically. 

Fasten the sides, ends, bot- 
tom, and three bottom ties with 
screws in preference to nails. ; 
See list of materials for sizes. 1% 
y , raat * 
Use casein glue on all the joints. 

Put in the center baffle, but 

notch out a piece 114” by 6” on the bottom 
at the sump end. Add the sump wall pieces, 
corner pieces, center braces, and sump filler 
pieces. Drill 1” holes for the %” pipes and 
the return hole to the sump, and a 15%” hole 
for the sink drain. 

Install all pipes and fittings. Take care 
that the %” by 11” nipple is mounted so that 
the %” slot, which should be cut in it as 
shown, is 1%” below the water line. The wa- 
ter line is 2” below the top of the tank and 
runs through the middle of the return hole. 
Add the bottom battens and apply the water- 
proofing. 

A wire helix is fastened to the long motor- 
driven mixing rod as shown (the regular mix- 
ing disk being discarded) and the motor 
itself mounted by the method indicated. Note 
that the helix must be wound in a direction 
ypposite to the rotation of the motor. The 
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mixing rod should extend as far down into the 
pipe as possible. Pour water into the tank to 
inspect for leaks and test the circulator. 

Assemble the eight wooden plant trays 
with corrugated fasteners. Fasten chicken 
wire to the bottom of each tray with holding 
strips and flathead nails. 

Now place the tank in its permanent loca- 
tion and level by filling with water to the top 
and driving wedges under the 2 by 4’s. If it 
is possible to install the tank in a greenhouse, 
there will be considerable saving in the cur- 
rent required to heat the water, but the tank 
method is well suited to outdoor use. In fact, 
the experiments may be carried out success- 
fully in warm weather without using a heat- 
ing element. 

Next, the float valve is connected and wa- 
ter is allowed to run out of the drain until it 
has reached the level line 2” below the top of 
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CORNER STRIP 
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NOTE: TANK TO BE COATED ON INSIDE WITH 


HOT PETROLEUM TAR OR ASPHALT PAINT. 
DO NOT USE ANY COAL-TAR PREPARATIONS 
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4x2 BATTENS 
Section )-@ 


the tank. The tank then holds 50 gal. Ad- 
just the float to cut off the water at this point. 
A galvanized cover can be made for the float 
section, and wooden covers 4” thick to ac- 
commodate the thermostat on one side and 
the %” pipe and heater on the other side. The 
heater should be mounted as close to the 
34” pipe as possible. 

Fill the tank with water again to within 
1,” of the top and connect up the electrical 
apparatus. One side of the line goes directly 
to the motor and heater, and the other passes 
through the thermostat before it reaches the 
other two. 

The trays may now be set on the tank and 
pieces of galvanized iron screwed in place to 
prevent them from slipping. Excelsior is 
placed on the wire tray bottoms, and a num- 
ber of wicks are formed by poking bunches 
of excelsior about 3” down into the water. Put 
in about 214” of excelsior and fill to the top 
of the trays with rice hulls, chaff, or pine or 
oak shavings (avoid redwood shavings). 

If enough excelsior wicks have been made, 
the tank will be ready for planting in an hour. 
Wash all dirt from the roots of the plantlets 
and set them in holes made in the moist top 
filler and excelsior right down to the wire. 
Plants can be very close together. Seeds may 
also be started directly in the trays, but the 
average experimenter doesn’t want to wait 
that long for results. 

The current is now turned on. It will take 
about six hours to raise the temperature of 
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LIST OF MATERIALS 


W. 
4" 10” 


Description Zs 
Bottom 
Sides 
Center baffle 
Ends 
Sump walls 
Bottom ties é 
Sump filler pieces 
Tray sides 


lriangular corner 
strips 1! 
Battens f 
Hold-down strips 14” 
All sizes are 
, pine, fir, or 


” 


net except the \ 
white cedar. Avoid redwood. 
MISCELLANEOUS 

chicken wire, 1” mesh, 24” wide. 
black pipe nipple 34” by 11”, threaded 314” 
on one end, standard thread on other. 
close black pipe nipple 34” by 3” 
black pipe nipple 34” by 6”, standard. 
black iron 34” pipe nuts and 4 washers. 
standard 1'4” sink drain with compression 
fitting for 114” nipple. 
close black pipe nipple, 1 
black ell, 114”, and 2 ells, 34”. 
gal. asphaltic paint, or 10 lb. petroleum tar. 
(Avoid coal-tar preparations. ) 
aquarium thermostat, 500 watt, and a 
watt aquarium heater or immersion heater. 
chicken-yard float valve, 4” 

malted-milk mixer motor or equivalent. 

pe. mild steel plate 3” by 3” by 1%”. 
6’ single wire, rubber-covered drop cord and 
1 plug. 

Ib. casein glue. 


” 
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TIONS 


the water from 60 to 85 deg. F. Keep an ac- 
curate thermometer in the water until this 
temperature has been reached; then turn the 
adjusting knob on the thermostat to cut off 
the current. 

Chemicals do not need to be added for a 
few days after transplanting, or until the 
roots begin to grow into the water. I suggest 
tomatoes for the first experiments. The fol- 
lowing solution, from the Ohio Experimental 
Station, is especially recommended for toma- 
toes: Potassium nitrate, 3 oz.; calcium ni- 
trate, 3 oz.; magnesium sulphate, 14 oz.; 
mono calcium phosphate, % oz.; ammonium 
sulphate, 3144 oz. Dissolve each in about % 
gal. of water separately and pour them into 
the tank in the order given. 

In addition, 2144 oz. boric acid must be dis- 
solved in % gal. of water, and 1 fluid oz. 
placed in the tank once each week. Also dis- 
solve 8% oz. ferrous sulphate in 1 gal. of 
water and add to it % fluid oz. of sulphuric 
acid solution (1 oz. concentrated acid in 311% 
oz. Water). Put 1 fluid oz. of the iron solution 
into the tank once a day. 

The degree of acidity or alkalinity (the pH) 
is most important. For tomatoes pH 5.5. has 
been found satisfactory. A test set can be 


Tape Improves Print Trimmer 


LARGE photographic prints are sometimes 
ruined because they slip on the trimming 
board while being squared up. I overcame 
this by putting photographic masking tape 
along the edge.—WILLIAM SWALLOw. 





obtained that consists of papers impregnated 
with a dye and an accompanying color chart, 
each color bearing a pH number ranging 
from pH 4 to pH 10. One of the strips is 
dipped into the tank and the resulting color 
reaction compared with the chart. As the 
solutions tend to become alkaline, it is neces- 
sary occasionally to add a small amount of 
the dilute sulphuric acid. If the solution 
should go over too far on the acid side, use a 
small amount of potassium or sodium hy- 
droxide solution (a pellet dissolved in a quart 
of water). When one becomes familiar with 
the routine, the correct pH is easily main- 
tained. 

This solution, although recommended for 
tomatoes, will also work satisfactory with 
cucumbers, squash, and most flowers. 

The circulator, when operating, forces the 
solution down the %” pipe from the sump up 
into the bottom of the tank, where it moves 
gradually around the center baffle and re- 
turns through the hole in the sump. There it 
picks up additional heat before going through 
the same cycle again. When the temperature 
of the water reaches the established high 
point, the thermostat cuts off both the circu- 
lator and the heater. 


y Mirror Reflects 
| Shaving Light 
UpwardonFace 


IN THE average 

bathroom there is us- 

, ually a single light 

over the mirror, but it 

is somewhat unsatis- 

factory for shaving 

because it throws a 

shadow under the chin. 

This difficulty may be overcome by attaching 

a rear-view mirror to the towel rack or to 

any available projection as illustrated. Light 
can then be reflected upwards.—H.S. 
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Clamping a Wooden V-Block 


to Workbench or Table 


A WOODEN block with a V-cut in the end is 
frequently required for supporting thin metal 
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or wood while cutting it with a jeweler’s saw or 
scroll saw. A convenient way to clamp such a 
block on a bench or worktable is shown. A 14” 
slot is cut into the center of the block from the 
rear, and a heavy metal strip is set into the un- 
derside, running across the slot. The C-clamp 
is applied in such a way as to hold the metal 
strip against the top of the bench. The clamp 

N Pe ee then does not project, and the surface of the 
— Ss : eee | block is left clear.—R.W. 
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Air Mattress Inflated =* 
from Spare Tire 

















O INFLATE an air mattress 
without effort, obtain a short 
piece of rubber tubing small 
enough to slip snugly over the valve 
of the air mattress and the valve 
of your spare tire. A nail is then 
pierced through the side wall of ? 
the rubber tubing near one end so | 
it can be manipulated to press 
against the tire valve to allow the 
air to flow into the mattress. The 
nail will seal itself in the side wall | 
homsh tase enabivenses. of the tube, thus preventing leakage. Add 
Note how a nail is used &@ few pounds of air in the spare when start- 
to manipulate the valve ing on a trip.—WALTER F.. DEBOLD. 


Adjustable Grinding Rest 
for Sharpening Chisels 


TRUE bevels on wood-turning and other 
chisels may be obtained by using this home- 
made rest. The top is maple or other hard- 
wood 6” long. It is fastened with %4” No. 6 
flathead wood screws to a 4” length of pipe on 
which a waste nut has been tightly screwed 
with a pipe wrench. 
If the steady-rest 
holder has a 1” hole 

a common size 
obtain %” size pipe 
and a %” waste nut. 
Adjust the rest up 
or down as required. 





























The tire will fill at 


, 



























STEADY- 
The homemade grinding REST 

. . H 
rest and, at right, how — 
it is used. The pres- 
sure should be on the ——————— 
beveled part of the rest 
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Modern 
Bathroom 


Cabinet 


FILLS NEEDS OF 
LARGE HOUSEHOLD 











VERY home needs a 

capacious bathroom 
cabinet. The one shown 
is easily made, conven- 
ient to use, and much 
larger than usual. 

Two shelves are put 
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inside the cabinet proper, 
spaced 5” and 1014” re- 
spectively from the bot- 
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without difficulty. In as- 


1 of sembling, attach the four 





The door is %” plywood 
15” by 202”; the back 
is cut from same ma- 
terial 20'2” by 29”. 
Remainder of stock is 
Yo" white pine. Use |” 
screws in assembling 


d so . — 
a boards forming the cab- 

- — inet to the bar’.; then add the outside shelves, of white enamel are applied, and a glass knob 
= and finally the inside shelves, using 1” flat- and spring-type door catch added. The cab- 
: head wood screws. Hang the door with 1” inet is mounted with two 4” by 2%” lag 
wall brass butt hinges. The mirror, 10” by 16”, is screws set into expansion shields so that the 
“— held with a simple molding. comparatively heavy weight will be solidly 

art- One coat of flat white paint and two coats supported.—CHARLES BATTY. 
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BRUSH KEEPERS [PAINTING] 
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Paint and varnish brushes are best preserved by hang- 
ing them in a can containing a suitable liquid. The 
bristles should clear the bottom of the can by 1”. An 
excellent type of keeper, which has a cover to exclude 
dust, is illustrated. Note that the wire passes through 
holes in the handles of the brushes, and the ends of the 
wire are supported in stirrups soldered inside the can. 
For varnish brushes, use a mixture of half varnish and 
half turpentine. For paintbrushes, use half linseed oil 
and half turps. Fill the can until the liquid reaches half- 
way up the tin ferrules. A different method, however, 
is required for shellac or lacquer brushes. These should 
be washed clean in the proper solvent and stored dry. 
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Cutting out the lid. If a band saw is used, as in 
this instance, the entering cut is filled afterwards 


SCRIBINGLID 





FLANGE 











The stock for the box is glued to a core with 
paper between, for ease in splitting the parts 
off after they have been turned. When the 
block has been turned to shape, scrape the 
wood with a chisel held obliquely as at right 
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OVAL-SHAPED 


Novelty Box 


TURNED ON THE LATHE 


LTHOUGH turned on the lathe, this un- 
A usual box is oval in shape. It can be 
made in many sizes and proportions, as the 
dimensions are merely a suggestion. The 
oval plan is obtained by the use of an old 
turning trick. Merely glue two pieces of 
wood to a center core, with a sheet of paper 
in each joint, and turn at medium speed. A 
cardboard template will help make the length- 
wise arc accurate. After turning, split the 
pieces off with a chisel and hollow the lower 
section. Scribe the other section for the lid 
and saw the lid on an angle, about perpendic- 
ular to the surface. The rim is hollowed 
by sawing nearly parallel to the surface. 

Sand the sharp outer edges to show a nar- 
row flat band, and glue together with a ply- 
wood bead inserted between. To hold the lid 
in place, glue a flange of plywood to the un- 
derside of the lid. It is sanded to thickness 
when dry. Smooth the edges of the lid with 
plastic composition wood, fitting them loose 
enough to allow for the paint. The handle is 
a solid block carved and attached with 
screws, while the base is a plywood ellipse 
sawed out at an angle to fit the box. 


Other designs for novelty boxes appear on 
pages 160 and 184. 
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F THE eggs used in making these novel- 

ties are blown by the method illustrated, 
the contents may be used for the table in 
the form of an omelet or scrambled. Clean 
the shell with soap and warm water, es- 
pecially if water colors are used in decor- 
ating. Sails, wings, legs, and other parts 
may be fastened on with model-airplane 
cement. Features are modeled in artist’s 
clay of the self-hardening type.—HI SIBLEY. 
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HEN placed low on the wall of a hall 
closet, this rack gives children a place 
where they can hang their wraps without 
help. A 12” wide board of 1%” white pine 
or poplar 25” long is needed 
for the main part of the rack, 


K+ 


"SQUARES 










A Rack 


. for Children’s 
Wraps 


scraps of material of the same thick- 
ness but preferably hardwood for 

j the five hooks, and 4” plywood for 

j as many coat hangers as desired. 
Cut out the two small spaces under 
the moon and between the owls, and 
mortise the five hooks securely in 
their places. 

Enamel the rack light brown, the 
owls and the coat hangers very dark 
brown, and the moon and the fea- 
tures of the owls bright yellow. Use 

aluminum paint for the wire fence (on 
which the owls are sitting), edges of rack 
and coat hangers, and first-name initials on 
the hangers—HAZEL F. SHOWALTER. 





Patterns for the backboard or main part of the rack and for the hooks and hangers. These may be en- 


Suction Cups Hold Film 
While Being Washed 


OLL film may be washed in less than the 
R usual time and without the slightest 
danger of scratching the surface by holding 
it taut in the bath tub through the use of 
two coat hooks with suction cups attached, 
which may be bought for a dime or less. Rub- 
ber bands connect the hooks with the clips 
on the ends of the film. By arranging a rub- 
ber hose as shown and adjusting the stopper 
so that the water will maintain a constant 
level, great efficiency in washing is obtained. 
A number of rolls may be suspended sim- 
ilarly and washed at the same time.—K. M.S. 
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larged to full size by means of the squares. The five hooks are mortised securely into the backboard 
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The two book ends are bradded 
together through the waste wood 
and then shaped with a jig saw 








SKIMO skill in ornamenting 

useful objects with animal 
forms is illustrated in these book 
ends. They were copied from 
ivory spear rests carved to rep- 
resent polar bears. Made as 
paired halves lashed together with sinew, the 
spear rests were originally bound to a kayak 
near bow and stern. 

Cut the two book ends at once from pieces 
of wood %” or 14” by 5” by 4%” after brad- 
ding them together through the waste wood. 
Of course, if larger book ends are desired, 
the dimensions may be increased. Slit the 
mouths, toes, and center divisions with a 
knife, drill the holes, and round off the outer 
corners. Ivory enamel, rubbed to a silky 


Unique Book Ends 
ESKIMO SPEAR RESTS 


Completed book end. At the right is the 
metal bracket and pattern for the bears HOLES 


COPIED FROM 












SHEET-METAL 
BRACKET 


SCREW 


finish, presents an excellent appearance. 

After painting them, thread pieces of 
leather shoe lace through the center holes, 
cutting the ends off flush inside. Screw on 
sheet-metal brackets bent as shown. Cover 
the bottoms and inner surfaces of these 
brackets with thin felt to prevent scratches 
from the metal. 

Instructions for making a trinket box, also 
of Eskimo design, were given in a previous is- 
sue (see P.S.M., Mar. ’39, p. 163).—E. M. LOVE. 


Rope Coils for Ship Models Wound on Tweezers 


INIATURE coils of rope to put on the 

belaying pins of a ship model may be 
wound separately on tweezers, as shown. The 
turns are fastened with a touch of glue or 
shellac and removed by compressing the 
tweezers.—-S. P. ROBBINS. 


Cleaning Lead Screw of Lathe 


A GooD way to clean the lead screw on a 
lathe is to run the machine at high speed 
with the lead screw engaged. Dip an old 
toothbrush in oil and hold it against the 
screw, letting it follow the thread.—R. R. P. 
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HOLD 
TWEEZERS 
IN VISE 





After winding the coils, place glue on the threads; 
then remove the strands by compressing the tweezers 
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This model of the “Yorktown” is 
a little over 8” long. She and 
her sister ship “Enterprise” are 
the chief carriers of Navy planes 
























THE NEW 
U.S. AIRCRAFT CARRIER 


ohio 


A Miniature Model 
Designed Especially 
for the POPULAR SCIENCE 
MODEL-of-the-MONTH CLUB 





= 








By 
THEODORE 
GOMMI 





OR the third model in our 
series of new American 
warships, we have chosen 
the aircraft carrier York- 

town, which, together with her sister ship 
Enterprise, are the most important units of 
the Navy’s aircraft force. Because they were 
designed especially for the purpose, these two 
ships carry 142 planes each, almost twice as 
many as the larger converted battle cruisers 
of the Saratoga class. 

To conform to the previous ships of this 
series, the model is built to the scale of 1” 
equals 100’. The drawings are, however, 
quite complete so that anyone who desires a 
larger model can enlarge the dimensions. The 





The hull is made in two parts, divided along plans on the next page are half size. 
the water line. This simplifies painting the The flat decks of the prototype lend them- 
underwater part black and the remainder gray selves well to the layer method of construc- 


tion. Simply by cutting the strips of wood 
specified in the list of materials to the shapes 
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The two parts of the model before being painted. Note 
how pegs are used to hold them together temporarily 


shown in the drawing, the entire hull may be 
(To save space, only the 
port side contours are shown, but these are 
exactly the same on the starboard side.) 
With sandpaper, the “corners” can be re- 
moved from the layers, and the hull will 


correctly built up. 


quickly take shape. 
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The stern is similar in shape to that of our 
North Carolina model, and the rudder and 
screws are similarly attached. 

The “island’’ superstructure contains the 
only small details of the model. The plan 
views of the principal parts of this super- 
structure are given in 
separate drawings. 

Small beads are used 
for the searchlights and 
thin wire for the masts. 





° & é 
light gun bases and search- 
24” thi ; 
2 thir if wire f 
.. 1, Still wire lor masts 
#. asts, guns, cranes 
4 pins a‘ 
S abo 4” f 
‘ ut 11% long for screwe 
nad Screws (propel- 
Black ay 
sing . maroon, and yellow ai 
pn i k with maroon-colored - ae 
° . yellow crayon for the st ef 
NOTE: Dimensions are ieee 


Ziven in inches 













The deck cranes are 
made of toothpick 
points (V) with wire 
arms. The cranes in the 
hull recesses, however, 
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are made entirely of E 


SECTION OF HUL 


a GRAY 









thin wire, bent to shape. 
The guns are_ short 
wires inserted into the 
hull through beads. 
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The underwater por- 
tion of the hull (A) is e 
black, the remainder of 
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MAROON 





the model gray, except 
the flight deck, which 























is deep maroon with 





yellow stripes. Keep A 
attached to B by wood- 





en pegs during the con- 





struction so that A can 
be painted separately 
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before the assembly. 








Plans of the "Yorktown 
jrawn exactly half size. 
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Consult the list of ma- 
terials for thicknesses 
f the principal parts. 
The flight deck is maroon 
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Miniature 
Track Scales 


WEIGH 
MODEL RAILWAY CARS 


RACK scales are very important in in- 

dustrial railroading, yet few model rail- 

road layouts incorporate any sort of 
device for weighing car-loadings. 

The base of these scales is made of wood 
of slightly greater thickness than the height 
of a track tie. The bumper may also be made 
of wood, but it should be quite rigid. The 
removable scale house may be made of tin, 
wood, cardboard, or other material. 

One end of a section of track is hinged to 
the base as shown. A tie and a small section 
of another piece of track are screwed to the 
base to provide a means for coupling to other 
sections. A stiff T-shaped piece of metal is 
bolted to the opposite end of the hinged sec- 
tion at the tie and fastened to the coil spring 
under the bumper. If it is planned to carry 
current in the third rail for any reason, a 
little thin paper insulation should be inserted 
under the tongue of the T-piece. 

As it is the tension of the spring under the 
bumper that regulates the weighing, it may 
be necessary to experiment a little. 

A stiff strip of metal is bolted to the center 
tie (or the one nearest the bumper). The 
strip extends inside the scale house, and to 
this end is fastened a piece of stout, stiff cord. 
The bearing holes in the brass brackets 
should allow the nail shaft 
very little play. They should 
be lightly lubricated. The 
hardwood arbor should be a 
stiff force fit on the shaft. 
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HINGES PROJECT AT 
SIDES, OUT OF WAY 
OF WHEEL FLANGES 


WOODEN BASE 





See C ee CUT OFF FLANGES OF ADJACENT TIES ; 
REENFORCING BLOCK | SLOTS CUT 
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CLEARANCE — 


Hinge Detail 








TIN STRIPS 








SCALE HOUSE 


z, T- SHAPED METAL 
SOLDERED TO RAILS 





A shallow grove is cut in the arbor, and 
the free end of the cord from the track arm 
is fastened to this. A turn or two is taken 
around the groove, and an end left to fasten 
the return weight. Wrap a piece of wire 
around the shaft and use it for a temporary 
pointer to determine the size of the dial and 
the angular position on the shaft at which 
the pointer should be soldered. 

The dial may be made to read from the 
back or front of the scale house. Best ap- 
pearance may be obtained by housing the 
entire inside mechanism in a tin case, using 
a second dial support for the back of the 
case. In calibrating, remember that weights 
of scale models vary in proportion to the 
cube of whatever linear reduction factor you 
may have been using. 

The tin strips soldered to the rails near 
the bumper, as shown below, provide a 
slight obstruction to insure that cars will 
always be placed in _ the 
same position and to pre- 
vent rolling.—JOHN L. STory. 
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Use pressed composi- 
tion wood of tempered 
quality for the wall 


MPLE ventilation may be provided in 
A a dog house without the danger of 
drafts by building it so that the floor 
plan resembles to some extent the spiral of 
a snail shell. Another advantage of this de- 
sign is that the roof may be removed by un- 
screwing four thumb nuts, giving access to 
the interior for cleaning. 

First a circular base is made with three 
sills beneath. On this is nailed the spiral 
form to whic. the wall is secured. The ceil- 
ing is of the same shape. 


SNAIL-SHELL 


DUG HOUSE 


The unusual spiral design gives 
good ventilation without drafts 


The curved wall is of hard-pressed board 
of tempered quality. Use 4%” thickness and 
install it smooth side out. There is a trick 
to bending it. First cut the panel 15” wide 
and 8’ long, and drill for %” No. 6 oval-head 
wood screws. ‘These are to be used with 
washers and set about 3” apart. First fasten 
the end to the top and bottom units, begin- 
ning at the inner end of the spiral. Next bend 
very, very gradually around the curved mem- 
bers, having an assistant screw down the 
edges as you proceed. Do not relax the 
board once you have started to bend it. Try- 
ing to bend the board quickly will break it. 

The roof is built up as a separate unit. It 
has notches around the eaves for the escape 
of foul air. Galvanized sheet in the form of a 
flat cone serves as roofing. 

Lay linoleum on the floor and clean ex- 
celsior over that. The excelsior should be re- 
moved periodically and replaced with fresh. 
Paint as desired.—_-DICK HIXON. 
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-ront and plan views, a sectional drawing, and a cut-away perspective sketch to make the construction clear 
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Patriotic symbol 
of the spirit of 
‘76, this unique 
lamp is a fascinat- 
ing problem for an 
amateur craftsman 


By CARL G. ERICH 


RAFTSMEN who are looking for an 

original project will find a challenge to 

their skill in this Liberty Bell table 
lamp. Made almost entirely of wood, it in- 
volves an unusual problem in turning and 
carving. 

Bell. Cut seven disks of 14%” white pine so 
they may be glued up to form the rough block. 
Cut the centers from all but the two top disks 
and the bottom one. Glue together with the 
grain crossing, and keep them as well cen- 
tered as possible. Dry between two or three 
stout clamps for twenty-four hours or longer. 
Now center the lathe faceplate on the top 
(where there are two solid disks), place the 
whole in the lathe, and push the tailstock into 
place. Make a template as a guide in following 
the contour. Have your turning tools very 
sharp. Note that a recess about 1/16" wide 
and deep is turned above and below where the 


LIBERTY 


TURNED AND 


lines of lettering are to be carved later. 

After turning and sanding the outside, 
start at the tailstock and begin turning 
the inside. Once you have gone through 
the solid disk of wood at this end, remove 
the tailstock. Place one end of a 4” tool 
rest inside the bell and turn the wall down 
to not less than 12". Sand the inside also. 

Cut the crack on the side with a sharp 
pocketknife—%” deep, 1/16" wide. Mea- 
sure around the bell where the lettering 
goes with a tape measure, lay out the 
length and width on a piece of paper, and 
draw the lettering to suit. Transfer the 
lettering to the bell with carbon paper, 
and be careful to place it in the right re- 
lation to the crack. Cut the letters with 
pocketknife and small chisels. All this 
carving is done while the bell is still in the 
lathe. 

Top member. This is made as at A from 
a block 2142” square, and it is 25%” long, 
including the 1” dowels used to fasten it 
to the bell top. Drill four holes in the 
top of the bell to receive the dowels. 

Beam. Use white pine 1" thick. Burn 
and scrape the piece as shown at C, then 
brush with a fine wire brush to give the effect 
of rotted wood. Stain this a dark oak color. 
Cut two small disks as at D, also two small 
square strips as at #H. Fasten C to A with four 
2%” by 44” bolts. To do this flatten the heads 
and drill them for 3/16" rods, which go 
through member A. Also cut and throw away 
the heads of four 14,” bolts, insert the threaded 
ends in holes spaced as shown in the top of C, 
and add the nuts. These are merely for effect. 
Bore a hole through C and A to receive a pipe 
to which the light socket is later screwed. 

Base and uprights. Cut these parts from 5¢” 
walnut. 

Adjusting bracket. This is made from thin, 
stiff black sheet iron as at B. It may be cut on 
the jig saw or chiseled to shape. Fasten it to 
one end of C with two small screws. Place a 
114” by 3/16” stove bolt on one upright for the 
adjusting plate to work on, and use a small 
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The lettering as it appears on the original Liberty Bell. Measure around the model with a tapeline 
and then draw the lettering to suit. The lines are placed as indicated in the drawing on facing page 
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(| BELL LAMP 


v CARVED FROM WOOD 


wing nut or some type of ornamental nut to 
: hold the plate in any position desired. 
ings Finishing. Assemble the parts as shown 


ugh ifter boring four 44,” holes in the top of the 
abe bell for vents to allow the heat from the 
tool bulb to escape. Apply walnut stain to base 
— and uprights. Give these and member C 
Iso. two coats of thin white shellac and rub 
id lightly with very fine steel wool. Bronze 


: the bell and part A with the darkest bronze 
ing you can get (such as the shade commonly 


































a called vernis Martin 
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the with an intermediate 
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om metal reflector. A wood- 
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‘om A cut-away view 
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2 it at right, the top 
the and side views 
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— CUT OUT CORNERS 

. AFTER TURNING 
1all The finished lamp in its normal position. It may be 
our tilted as desired by means of the adjusting quadrant 
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Use a tubular bulb for 
amp. Note at right 
xactly where letter- 
ng is placed on bell 
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After a full-size pat- 
tern has been drawn, 
the figure is cut from 
1” wood. The base may 
be made any shape to 
harmonize with the box 


Inexpensive Ferrotype Squeegee 
Made from Rubber Tubing 


FOR removing excess water from the backs of prints 
when placing them in contact with ferrotype plates, a 
serviceable squeegee may be made from %” or 1%” rub- 
ber tubing of the required length. It should be reénforced 
with a snug-fitting wooden dowel of the same length. 

Before applying the print to the squeegee plate, be sure 
to wash the polished surface with cold water. Enameled 
type plates require to be waxed occasionally, but chrom- 
ium-plated squeegee plates need no lubrication.—E. B. 
















Amusing Jig-Sawed Figure Supports Trinket Bex 
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HIS little holder for a man’s 

jewelry, collar buttons, cuff 
links, or nicknacks is in the 
form of a cheerful laborer lift- 
ing an apparently heavy box. 
Enameled in black, silver, and 
cream, it has a very modern air. 

After enlarging the pattern 
on 1” squares, cut the figure 
from 1” thick wood. Obtain or 
make a suitable box or tray and 
fasten it with screws to the 
arm. Cut a i” thick base, round, 
square, or oblong to repeat the 
shape of the box, and mortise 
the feet of the laborer to it. In- 
stead of being a jewelry box, 
the design may be changed to 
an ash tray or a holder for 
cigarettes—according to the 
container fastened to it.—H.F:S. 





| DIMENSIONS OF TYPICAL FURNITURE [FURNITURE] | 
| te or " Depth or - | 
ype Description Width Length Height 

| Bed, four-poster Rails above floor 14” to 28” 60” 82” 84” | 
Clock, grandfather's 174%” 9” 87” 

| Chest 20” 45” 19” | 

| Chest of drawers With four drawers 40” 20” 37” | 
Chair, dining Front of seat 17%” wide, back 

| 1414", height of back 3414” , 16%” 18” | 

| Chair, Am. Empire Front of seat 19” wide, back 16”, | 

height of back 3414” i ia 

| Corner cupboard Colonial 33” — 72” | 

| Desk, knee-hole Leg space 20” wide, 24” high 24” 44” 29” | 
Fire screen Turned column, 3 legs 15” 18” 46” 

| Floor lamp Turned column, 3 legs, round table 18” 18” 50” | 

Lowboy William and Mary or Queen Anne 35” 20” 30” | 
Magazine basket Modern 12” 18” 181%” 

| Revolving book rack Round or octagonal, turned column 18” 18” 25” | 

| Sideboard Hepplewhite or Sheraton 12” 22” 38” | 

| Stool Cabriole or turned legs, upholstered 14” 20” 15” | 
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A rubber collar be- 
tween the tongue of 
the trailer and the 
bicycle bracket, as 
shown below, makes a 
silent hitch. Right, 
the completed trailer 





0 
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Te RUBBER 
COLLAR 


Bicycle 
Trailer 


BUILT OF PLYWOOD 


HIS trim bicycle trailer combines light- 

ness with strength, and a large number 
of packages may be carried within it. The 
body is constructed mainly of plywood, as- 
sembled with three-cornered cleats, screws, 
and glue. (Cleats of this type also make it 
easy to clean accumulated litter out of 
the corners.) Axle supports are braced 
with a cross member, and standard bal- 
loon wheels are used on the original 
model. The rubber collar inserted in 
the hitch makes for quiet running. 
Waterproof plywood is the best to use, 
but in any case give the wood two or 
three coats of shellac or paint it as 


Plywood is used for the body, axle supports, and cross ; 
member. The wheels are of a commercial balloon type desired. 


Lathe Change-Gear Marker Slides on Index Plate 


ADE from a small scrap of sheet brass, 

this little marker for the change-gear 
plate of a small lathe will keep the gears for 
stud and screw exactly in line so there will 
be no mistake. If the marker is left alone, 
it will also show at a glance what gears 
were used last. With turning gears in the 
lathe, the marker could be pushed to the 
top of the plate. 

When making the marker, bend the ends 
over at just the right width to snap over 
the index plate with a slight spring action 
as shown at the right.—B. K. 
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OR the efficient, economical, 
and safe control of an 
electric stock fence, an old 
model-T Ford spark coil 

has been found well adapted by 
a number of farmers in the Middle 
West. However, to allow an 
animal to recover from the shock 
and step away from the wire, the 
coil must be modified to make 
and break the circuit at intervals 
of about one second. 

An easy way to accomplish this 
is by using a pendulum. Each 
time it swings, it brings the coil 
points together and causes a high- 
voltage charge to surge through 
the fence wire. At the same time, 
the inner coil point is drawn 
sharply back by magnetic at- 
traction, and this gives the pen- 
dulum a flip in the opposite direc- 
tion, so that the operation repeats 
itself with clocklike regularity. 

Materials: 1 model-T Ford coil; 
3 old “B” battery clips; 1 pc. 
sheet iron %” by 4”; from 1 to 4 
dry cells or a 6-volt storage bat- 
tery; 30” of No. 9 iron wire; 1 
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How the pendulum is made, how the inner coil point is extended 
with a piece of sheet metal, and how the whole device is set up 
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. KNos SINGLE-WIRE FENCE f SPRING -—™” upright to support the pendu- 
| INSULATOR | lum, which is bent from wire. 
: 50 FT. i a © File the end to a sharp point 
| 2 ANIMALS’ 1 and bolt on the two washers. 
| HEIGHT j GATE Drive a spike to support the 

1 pendulum so it clears the 











Typical fence. At the gate the wire is held with a hook, whic 
be unfastened by using rubber tubing or by standing on a dry board 


spike, 1 machine bolt %4” long, 2 iron washers, 
and a few small nails; 5’ insulated battery 
wire; 1 knob insulator for each post 50’ apart; 
1 pine or plywood base 1” by 8” by 12”; 1 
pine clamp 1” by 1” by 6”; 1 pine upright 1” 
by 2” by 24”; and the necessary fence wire. 

To alter the coil, simply remove the points 
and extend the inner one by clamping on a 
piece of sheet iron. Replace the outer point, 
but do not tighten it so that it is in contact 
with the inner one. Solder old battery clips 
to the coil posts. 

Now mount the coil as shown and add an 
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Balance Wheel 


Controls Electric Fence 


HOSE who wish something more compact and easily 
adjusted than a pendulum for regulating an electric 


fence can construct a balance-wheel control. 


The outer point of the model-T Ford coil is removed, 
and the inner one extended so as to reach out over the 
This is done by cutting off part of 
another point and soldering it to the regular one. Note 
that this contact is turned to face the opposite way 


edge of the coil. 


from the original one. 


Any heavy wheel about 2” in diameter will serve for 
the balance wheel. The one shown is a lead wheel taken 
from a gyroscopic toy. The contact taken from the 
outer coil point is soldered to one side of the wheel. 
The spring, which acts like the hairspring of a watch, 
may be the mainspring from a watch. The weaker the 


spring, the slower the wheel will swing. 


Mounted below the wheel is a 3-ohm radio rheostat. 
By adjusting it, the wheel can be made to swing no 
farther than necessary.—FRANK M. SHOEMAKER. 
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coil by about 1”. 

The fence wire must be 
well insulated and about two 
thirds the height of the 
animals from the ground. In some cases, as 
when there are hogs and horses in the same 
field, it may be necessary to use two wires. 
It is best to make a complete circle with the 
wire; then if it breaks in one place, all the 
fence is still effective. To test, stick one end 
of an iron rod in the ground and bring the 
other end near the wire. No spark indicates 
that the wire is broken or grounded. 

Before being turned into the field, the stock 
should be trained in a small lot with an 
electric fence wire around it. Then they will 
respect the “hot” wire.—W. A. HARRIMAN. 


h may 






When the two contacts come together, 
the magnet attracts the coil point and 
this, in turns, snaps the wheel around 
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Jig Holds 
Wood Turning 
To Be Copied 
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One arm of the jig is hinged and slides 
in the base so that work of any size may 
easily be held just in back of the lathe 


by 37”. Then set your saw table at 
a 70-deg. pitch and run these pieces 
through again to obtain the proper 
bevel. Nail them to the baseboard, 





= 
i 


LACED to the rear of the lathe, this jig 
. is convenient for holding an original turn- 
ing when duplicates must be made. For a 
lathe that has a capacity of 36” between 
centers, cut a baseboard 4%” by 3%” by 40”. 
Band saw the two supports to the general 
contour shown and fasten one of them to a 
base block %” by 3” by 3%,” by means of a 
114%4” by 2” fast-pin butt hinge. Nail the 
vlock to one end of the board. 

For the guides, rip two pieces 4%” by % 


” 


“| flush with the edge and with the 
beveled side in. 

While your saw is still at an angle, cut 
the sliding base for the adjustable support. 
This piece is %” thick, 3” long, and beveled 
on both edges to slide freely between the 
guides. Hinge it to the remaining support. 

Drill a 4%” hole 14” from the top of each 
support for a 1’’ No. 10 roundhead screw that 
has been ground to a blunt point. Fasten 
the jig in rear of the lathe so that the screw 
pin of the left arm is even with the pin in 
the lathe spur center.—FRANK HEGEMEYER. 


Darkroom Paper Container Made from Letter File 


AN ORDINARY box-type letter file can be 
converted into a light-tight paper container 
for use in the darkroom. Cut a piece of heavy 
cardboard for the front of the box and hold 
in place with gummed tape. The cover will 
then come down on all sides, overlapping 
about 1”. A piece of adhesive tape should 
be used to reénforce the hinge of the lid 
and keep out light from that point. This 
should be sufficient, but extra precau- 
tions may be taken by lining the box 
with black paper.—-CURTIS MCDOWELL. 
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The living room is con- 
verted into a bedroom 
at night by pulling out 
a studio couch. A stu- 
dio-couch spring mat- 
tress is used on the 
rolling bed, but the 
other built-in bed is 
designed for standard 
single-bed springs 


OR the summer cottage or 
cabin, or even a small city 
apartment, a pair of beds 
can be constructed so that 
one slides under the other as 
shown. The bed in the living 
room is therefore kept entirely 
out of sight until required, when 
it is pulled out like a huge drawer. 

The sliding bed is built of %” 
material with the corners reén- 
forced by angle brackets, and a panel of %” 
plywood is nailed under the slat rails. The 
heavy slat rails are screwed and glued to the 
side members. Nonswivel, rubber-tired cast- 
ers are mounted under the slat rails, and a 
half-round, hardwood rubbing strip protects 
the sides. The front end overlaps the opening. 


ST EA ak, ERS 
iT) 30"——+} 

LIVING INSIDE DIMENSION : 
ROOM ' 


LOWER BED SLIDES 
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Two Beds Built in the Space of One 
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A COMPACT DESIGN 
FOR SMALL QUARTERS 


The stationary bed in the adjoining room 
requires thicker material for the boxlike 
frame, the corners being mitered. A plywood 
bottom prevents dust falling to the studio 
couch below. The upper bed is designed for 
standard single-bed springs, the lower one for 
a narrower studio-couch spring mattress. 
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Music kept in the 
twin compartments 
is always within 
reach of the player 
without having to 
move from the bench 
or stoop far over. 
At right, how the 
chest is assembled 


By 
D. C. 








MARSHALL 


Modern Piano Bench 


HOLDS LARGE FILE OF MUSIC 
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Alli Material 
One-9Inch Stock 

















GLUE BUTT JOINTS 
REENFORCE ALL FOUR 
CORNERS WITH GLUE BLOCKS 





LTHOUGH seemingly neglected 
by designers of modern furni- 
ture, the piano bench may be 
brought into harmony with 

the new streamline trend by construct- 
ing it in the form of a plain, round- 
cornered chest. It then also provides 
an up-to-date method of storing music. 

Glue up the pieces for the ends, and 
glue a piece at right angles on the 
edge of each as shown to form the 
corners. Back up each corner joint 
with a glue block. Next prepare the 
top, back panel, and front stretcher. 
The back panel is doweled to the 
corner strips, and the stretcher is 
mortised into the front corners. 

The top may be fastened in various 
ways. It may be screwed on from 
underneath through blocks glued and 
screwed to the chest, or secured with 
regular table-top fasteners or angle 
irons. The simplest method, however, 
is to nail or screw it down from the 
top, and either fill the nail holes or 
apply plugs over the heads of the 
screws. In any case, all corners around 
the top should be well backed with 
glue blocks. 

The fronts for the music compart- 
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ments are glued up, and the corners rabbeted 
to receive the sides, which are narrower at 
the bottom so as to give a hopper shape to 
each compartment. This has the advantage 
of providing more room at the top to separate 
the pieces of music when looking through 
them. The bottom is nailed in when the sides 
are attached. The back of each compart- 
ment is made of plywood and set in grooves 
in the ends, but not inserted until the boxes 
have been hinged. Continuous piano hinges 
are the best type to use. 

After the boxes are hinged, turn the chest 
bottom up so the backs can be put in the 
music compartments. These must be left to 
the last because they also serve as stops to 
prevent the boxes from swinging clear out 
when tilted forward. 

Rounding the corners is the next job. If the 
stock is all 1” thick, there will be ample wood 
for this purpose. Most of the surplus can be 
cut off with a plane or spokeshave, and the 
finishing can be done with a sanding disk or 
drum on a flexible shaft, or by hand. 

The finish should match the piano*. 
If of the rubbed varnish or lacquer 
type, a polishing pad on the flexible 
shaft will save a lot of elbow grease 
in rubbing it down. Finally, add a 
suitable handle for each compartment. 

If desired, large filing cards may be 
used. It is then much easier to find a 
piece than by the old method of hunt- 
ing through a pile of sheets stacked in 
the shallow box of an old-style bench. 





*For complete instructions on finishing fine 
furniture, refer to ‘‘Amateur Craftsman’s Cyclo- 
pedia,’’ Chapter VI (Popular Science Publish- 
ing Co., Inc., New York, price $3.50). 
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mage wider at top 
than at bottom. 
They are hinged to 
the front stretcher 
as shown at left 
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Gluing Up Wide Boards 
for Use in Furniture 


WHEN a wide surface is required in 
constructing furniture, several narrow- 
er boards must be glued edge to edge. 
It is not, in fact, a good plan to use too 
wide boards, even if available, because 
they are more likely to warp or crack. 

Arrange the boards side by side on 
the bench so that the grain figure ap- 
pears to best advantage. If possible, 
place them so that the entire finished 
surface can be planed in one direction 
without tearing up the grain. Mark or 
number them for identification. 

Plane the edges of two boards at 
once by clamping them face to face 
with two hand screws. Separate them 
and test the joint by placing one board 
on top of the other and looking towards 
the light. A little light 
may show in the mid- 
dle, but the ends must 
be tight. When the 
boards are glued up, 
plane them first across 
the grain, then finish 
along the grain with 
plane and scrapers. 
















A polishing pad on 
a flexible shaft, 
if available, will 
save labor in rub- 
bing down avarnish 
or lacquer finish 









NOVEL THREAD 
RACK DEPICTS 


Little 
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ECAUSE of its appeal to childhood mem- 
B ories, this “Little Miss Muffet” thread rack 
is a gift novelty of a unique and attractive 
type. The shelf, Miss Muffet, and her bowl 
are cut from 4,” plywood. The web consists 
of a center block bored to take twelve small 
sticks of varying lengths, around which some 
metallic gift-wrapping cord is wound. The 
spider is shaped from %” thick insulating 
wall board or other soft material and dipped 
in black paint. The back part of the body is 
left thick to serve as a pincushion. The legs 
are black wire. 

Two spokes of the web are set into holes in 
the top of the shelf, and Miss Muffet is 
fastened to the shelf with small screws or 
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Left, sawing the spider; above, the patterns; at 
top, the finished rack. The web is of metallic cord, 
and the spokes may be painted various colors 


nails. A single nail secures the spider to the 
center block of the web. The bowl and spoon 
may be cemented on, or the bowl fastened 
with very small brads.—D. C. M. 


Liquid Solder Protects Tape 


IN WRAPPING split or weak ax and sledge 
hammer handles, baseball bats, and the like 
with friction tape, I have found that the re- 
pair can be made more effective by applying 
two coats of liquid solder over the tape. These 
are allowed to dry successively, then a coat 
of shellac is brushed on. The film seems to 
render the tape more resistant to acid fumes, 
heat, and moisture.—LESTER S. HOUTZ. 
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ADE in the form of 

giant dice, wooden salt 
and pepper shakers are a 
novelty for the table. Use 
blocks of maple or other 
hardwood 11%” by 114” by 
1144”. The work may be 
trued up square before bor- 
ing if care is taken to pre- 
vent the chuck jaws from 
marring the blocks. 

First bore a 114” hole 
15/16” deep; then counter- 
bore to a diameter of 1%” 
for 144” to form a seat for 
the flat cork. Finish truing 
the blocks, if not done be- 
fore, and carefully mark off 
the spots with a pencil. 
Drawing diagonal lines on 
each side will help. Be cer- 
tain that the spots on op- 
posite sides add up to sev- 
en. Round the end of a 4” 
metal rod and insert the 
other end in a piece of scrap 
wood for a handle. Heat 
this tool red hot and burn 
each spot. Draw the ini- 
itals on top and burn with 
pieces of stiff wire. Drill 
holes in the letters, using a 
1/16” drill for salt and a 


3/64” drill for pepper. Space the holes about 
4%” apart. Cut two notches 
corners of the bottom for removing the cork. 








Right, burning in 
the spots. Below, 
a metal lathe, if 


available, is an aid 


PUTTY for GLAZING and CRACK FILLING 


Instead of ordinary whiting-and-oil putty, it is better to use a lead-base putty 
for glazing and for filling blemishes in painted work. The ingredients: 


1 part dry white lead or soft paste lead 


2 parts dry whiting 


Blend carefully and smoothly together. 


This may be used to fill nail holes, 
bruises, etc., if dry colors are added as necessary to match. Keep soft with 
gold-size japan. Use a flexible putty knife to tool the putty firmly in place. 


[ PAINTING ] 





To prepare a crack filler or cold-water putty, the following may 
12 oz. dental plaster of Paris 
3 oz. yellow (canary) dextrin 
1 oz. dry French ocher or other dry color 
Mix thoroughly, then work up only enough of this with water for immediate use. 


| 
| 
| 
| 
| 
| 
| 
| Allow to dry hard, then sandpaper level. 
| 
| 
| 
| 
| 
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Salt and Pepper Shakers Resemble Giant Dice 





Use any clear finish, leaving the spots a 
burned black, or paint the shakers and mark- 
ings with bright, contrasting colors.—B. K. 












Saw-Table Fixtures 


Hang Conveniently 
on Overhead Rack 


HEN a circular saw is placed 

in the center of a home work- 
shop, many steps may be saved by 
constructing a hanging rack as 
shown for holding the miter gauge, 
push stick, and other accessories. It 
consists of two vertical pieces nailed 
to a floor joist above or to any con- 
venient support, and a crosspiece, 
and can be made from scrap lumber. 
The rack should hang about a foot 
to the right of the saw blade and 
about three feet above the table for 
the average-size man. 


Bolts for Model Work 


IF IT is necessary to simulate 
hexagonal or square bolts in model 
work, escutcheon pins can be used, 
and the heads filed to shape. Should 
miniature machine bolts be needed, 
do the threading first so the vise 
jaws will not injure the heads in 
any way. 





Miniature Log Cabin Built for Burning Incense 


MOKE curls realistically from the chimney 

of this miniature log cabin, because it is 
really an incense burner. It is made from 
safety matches and scraps of materials on a 
plywood base 21%” by 3”. 

Cut and bend the chimney from two pieces 
of tin about 1%” by 2”. The outer part of 
the chimney is made as in Fig. 3, but the 
back must have a sort of tail, as indicated 
in Fig. 4, which shows how the two parts are 
joined. The “‘tail’’ is then bent back and up 
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against the inside of the cabin wall. A shal- 
low depression in the base, floored with tin, 
helps make the chimney more rigid. 

Add a cardboard cabin door with cloth 
hinges and a window pane of wax paper with 
painted bars. Putty any chinks, shellac the 
whole, paint the base green, and color the 
chimney stones gray and brown. There is no 
danger that the cabin will catch fire provided 
the chimney is given a chance to cool off 
each time incense is burned.—R. J. MAURO. 
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Left, the cabin. Above, how the match sticks 
are notched and glued together, how the card- 
board roof is laid, and how the chimney is made 
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FTER I had several Kodachrome 
slides broken by friends while 
viewing them, I devised the fol- 
lowing method to protect them: 


When a Kodachrome slide is set on the viewer, its 
weight closes a switch, which turns on the light f 


[|luminated 
Viewer 


FOR COLORED 
PHOTO SLIDES 


a = 


@< 








A small box was glued together from 


end, and a small hook was attached to 
the other or front end. 

The second unit is an illuminated 
viewer with an automatic switch. This 
box is also made from cigar-box wood. 
Strips of 1/16” square wood are glued 
around the top on three sides, leaving 
the right side open so that a Koda- 
chrome slide can be placed there. 

A simple socket is made from thin 
brass as at A to hold a small flash-light 











are placed on each side of it at the bot- 


1g” thick cigar-box wood as shown, the CONNECTED 10 7 BOX 234«2'& — DOUBLE SLOTS FOR 
cover was cut off 154” from the bot-_ | S8OTTOM PLATE ~ 
tom, small hinges were fastened at one | OF Kets; 





REFLECTOR AND 
OPAL GLASS 





bulb. Small pencil flash-light batteries ewet 





tom of the viewer. They are held and 

also connected together by a piece of 

brass shaped as at B. The top part of 

the socket is connected to one battery @ 

by a small piece of spring brass, and 

the bottom part is connected to the op- 

posite end of the other battery in the 

same manner except for a_ switch, 

which is merely an overlapping break 

in the strip of brass. A small nail, 

which fits loosely in a hole through one of 

the wooden stringers, brings the two pieces 

of brass together by the weight of the slide. 
Two parallel slots 1/16” apart are cut on 

the inside faces of the front and the back of 

the viewer right under the stringers. The 
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. BULB SOCKET 
OF THIN BRASS 
( 4% WIDE) 


The outer case, which 
THIN STRIP BRASS ~— holds two dozen slides; 


CONNECTOR FOR 


the viewing unit (shown 
BATTERIES 


larger); and the brass 
socket and battery strip 


bottom slot is for a flash-light reflector to 
slide into. If the reflector is too small, solder 
lugs on each side to make it fit. A thin piece 
of opal glass is cut to slide into the top slot. 
A coat of shellac followed by a coat of var- 
nish completes the viewer.—FRANK MCCARTY. 
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Now..PHOTO DATA 


p------------------------- 


| ENLARGING — BASIC DIMENSIONS [PHOTOGRAPHY ] 


To find dimensions other than in the table below, let D equal 
the distance in inches from lens to paper; d, the distance 
from negative to lens: r, the amount of enlargement, as 
twice, three times, etc.; and f, the focal length of the lens in 
inches. Then D==(r + 1) f. To find distance d, simply divide 
D by r. 











ENLARGEMENT 2 3" 4 5 
(r) ee Oe Me ceo“ eo ee 


D d D d D d D d 
TWICE 6 3 9 4% i2 | 6 I5 | 74 














3 TIMES & | 244] 12 | 4 16 | 54 | 20} 6% 
4 * IO |}24%]15 | 3%] 20] 5 | 25 |6% 
5 « 12 |2%] 18 |3%] 24 14%] 30/ 6 

@ twa} |s% 












































28 | 434] 35 | 5% 
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AMOUNT OF FOCAL LENGTH OF LENS IN INCHES (F) | 
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Monthly Shop Data File that we are extending this special 

service to cover the subject of amateur photography. For- 
mulas, tabulations, and general information will be presented from 
month to month in the same general form as the four topics on 
these pages—that is, arranged as if on 3” by 5” file cards. Read- 
ers who save this data will find in time that they have a tabloid 
course in amateur photography, covering all the fundamentals. 


st GREAT has been the success of the Popular Science 
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NEGATIVES LACKING SHARPNESS [PHOTOGRAPHY] | 


1. A common cause is a dirty lens. Don’t touch 
glass with fingers. Keep lens covered when not 
in use. Remove large bits of dirt, grit, etc., with 
soft camel’s-hair brush. Then wipe lightly and 
circularly with special lens tissue paper or a well- 
laundered cotton or silk handkerchief. In extreme 
cases use a prepared lens-cleaning solution or a 
drop of xylol (xylene)—never water or other 
liquid. 

2. Stray light, generally caused by pointing 
camera towards source. Use a lens shade, which 
makes any picture sharper. 

3. Camera movement. Use tripod or other sup- 
port for shutter speeds slower than 1/25 second. 

4. Out of focus. Amateurs using fixed-focus 
cameras are inclined to stand too close to the sub- 
ject when making portraits, etc. Find minimum 
distance for your camera, and don’t get closer. 
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In Ready-Reference Form 


RELATIVE SPEEDS OF LENS STOPS [PHOTOGRAPHY ] 


F value 1.5 2 2.8 3.5 4 45 56 6.3 8 11 11.3 16 22 22.6 32 64 


5 
U.S. value 1 2 4 8 16 32 64 





Relative 
Exposures 


- 
| 
| 
| 
| 
| 
| Decimal .111 .20 .40 .60 .80 10 155 2.0 3.15 5.97 6.30 12.5 
| 
| 
| 
| 
| 
| 
| 
| 
| 


24 25.2 50.5 202 
Fraction 1/9 1/5 2/5 3/5 4/65 1 11/2 2 31/7 6 61/3 121/2 24 251/5 501/2 202 
; >. eb ss fs *. ff? ee Oe} oe Te er 
Seconds 7) 400 200 13 10 8 60 4 2 2 WB 6 3 3 g 2i8 


“U.S.” means “Uniform System.” 
Seconds exposure is calculated on basis of 1/25 at F/8, a commonly used value. 
Fractional and decimal values are calculated with F/4.5 as unity, because 
that is lens stop often compared with others. 

To figure other examples, merely remember that the relative lens speeds vary 
as the squares of the F values. 
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New series will give 


fundamentals of picture taking, mn / 





developing, printing, and enlarging 
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Films Held in Wire Rack 


FOR TANK DEVELOPMENT 


ANY of the advan- 

tages of a devel- 
oping tank are obtained 
by making a film rack 
from a length of No. 16 
tinned iron wire as 
shown. The wire is cov- 
ered before being bent 
with spaghetti insula- 
tion such as is used in 
radio construction. The 
dimensions given are 
fora rack to hold twelve 
244,” by 34” films, but 
they may be readily 
changed. A 600-cc. glass 
beaker forms an inex- 
pensive “tank.” 

When the rack has 
been bent to shape, the 
centers are tied with 
string in two rows as 
shown at A. Any joints 
or breaks in the spa- 
ghetti tubing are coat- 
ed with celluloid cement 
and allowed to dry. Two 
coats of model airplane 








NO.16 TINNED 
IRON WIRE 
COVERED WITH 
SPAGHETTI TUBING 


CENTER 
TIED 
WITH 

STRING 

\ 

















dope are then applied 
carefully to the entire 


Each film is bent lengthwise, 
emulsion side in, and placed 
in a loop of the rack, which 


rack.—AMOSs SCOTT. 





Rubber Bands Steady Tray 


WHEN a small developing tray is placed in 
a larger one so that the latter may be sup- 
plied with running water in order to cool the 
developer, two rubber bands will prevent the 
smaller tray from floating about and tipping. 
Snap the bands in place close to the edges of 
the small tray as shown above. They will not 
then interfere with the manipulation of the 
films.—W. K. 
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is shaped as shown at right 














Protecting Finger Nails 
from Photo Stains 


TO PREVENT any of the chemicals used in 
the darkroom, such as amidol photographic 
developer, from staining the finger nails, 
take the precaution to apply quick-drying 
laequer to the nail surfaces. Any color will 
do, although clear is probably best because 
it is not unsightly if not removed immediately 
after the work is 
finished. Spraying 
lacquer is good, 
when available, be- 
cause it dries more 
quickly than the 
brushing type. Lac- 
quer nail polishes 
also can be used. 
To remove the lac- 
quer, use the thin- 
ner or remover 
designed for it. 
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Lucile Thornton, as- 
sistant in the radio 
studio at the Uni- 
versity of Kentucky, 
with toys made for 
distribution at eight 
remote radio centers 


ay, 




















Some of the toys made by the Hi-Way Homeworkshop Club, 
Ames, lowa. Carefully planned production methods were used 
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__Lexington Homecrafters 
<) Bring Joy to Children 
Bsr of Kentucky 


WENTY members of the Lexington tucky. 
(Ky.) Homecrafters recently returned center because travel from there on had to 
from a trip into the Cumberland Moun-_ be done on horseback. Elmer G. Sulzer, di- 
tains where 500 toys were distributed to _ rector of radio and publicity at the Universi- 
poor children at eight ‘radio listening cen- ty, and Miss Corsia Whitaker, listening-center 
ters’ maintained by the University of Ken- supervisor, completed the journey, covering 


The men went only as far as the first 


six counties in the eastern part of 
the state. 

The making of toys was begun by 
the club five years ago, and during 
that time the members have sent 
more than 2,000 to the mountain 
children. Approximately fifty busi- 
ness and professional men of Lexing- 
ton belong to the club, and the toys 
they produce are of the highest qual- 
ity. Included in this year’s assort- 
ment were toy furniture, trick 
ladders, baseball bats, wagons, trains, 
autos, cradles, boxes of blocks, iron- 
ing boards, wagging dogs, and other 
toy animals. 

Projects such as this are under- 
taken by nearly all the home work- 
shop clubs affiliated with the Nation- 
al Homeworkshop Guild. Most of 
the work is done during the few 























































months before Christmas, but some clubs 
make toys throughout the entire year and 
distribute them whenever a worthy cause 
appears. 

Here is what a few of the clubs have done: 
Helena (Ark.) Homeworkshop Guild made 
500 wooden wheels for the P.W.A. Toy Shop. 
In addition, one member, H. D. Robinson, 
made 2,000 toys by himself. Portland (Ore.) 
Homeworkshop Club donated approximately 
1,000 toys to the Toy and Joy Makers, a 
branch of the local fire department. Toys 
made by the Niles (Calif.) Homeworkshop 
Guild were distributed through the Alameda 
County Welfare Board. Nearly 100 toy ducks, 
doll beds, wheelbarrows, and sleighs were 
given to poor children by the Preston (Ont., 
Canada) Homecraft Club. The Capital 
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START A HOME WORKSHOP CLUB IN YOUR NEIGHBORHOOD 








Members of the Cornwall (Ont., Canada) 
Homeworkshop Club at work ina school shop. 
Left, a window exhibition held by the club 


Homecraft Club, Washington, D. C., 
assisted various charity organiza- 
tions in repairing toys. Toys to the 
number of 4,182 were made by 
the Homecraftsmen’s Club of Long 
Beach, Calif., and given to the 
Christmas Cheer Fund of a local 
newspaper. 

Among the clubs to join the 
Guild recently is the Humacao 
(Puerto Rico) |(Homeworkshop 
Club. At the organization meeting 
sixteen members joined. Speakers 
were Casimiro Olmedo Leduc, rep- 
resenting a local lumber company, 
and M. Mediavilla, manual train- 
ing teacher, both of whom promised 
coodperation. 

The Vicksburg (Miss.) Home- 
workshop Club is considering the 
purchase of tools which will be 
rented to the members. Moving 
pictures on the subjects of lathes 
and abrasives were shown at recent meet- 
ings, and T. E. Stepan demonstrated how to 
cut dovetail joints on a drill press. 

Lumber and its care was a topic discussed 
by the Tri-City Homeworkshop Club at the 
home of Kenneth May, Peru, Ill. ... When 
the Leroy (N.Y.) Homeworkshop Club held 
a party recently, each member had to pro- 
vide a gift for another member. Robert H. 
Howard spoke on “‘The Application of Geom- 
etry and Mechanical Drawing to Shop Work” 
at one meeting. ... Old furniture is being 
repaired and refinished by the Plymouth 
(Mass.) Homeworkshop Club for its club- 
room. ... A new workshop 20’ by 35’ has 
been built by the Beach (Va.) Workshop 
Club. Wall lockers were made for each mem- 
ber. The Kerrisdale Homeworkshop 
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Club, Vancouver, B.C., Canada, held a social 
to which the wives of the members were in- 
vited. 

A series of excellent talks has been given 
before the Hi-Way Homeworkshop Club, 
Ames, Iowa, including the following: ‘‘Home 
Workshops” by J. E. Harlan, “Manufacture 
of Paints and Varnishes” by Ed Steinhoff, 
“Uses of Keene Cement in the Workshop” 
by J. A. Busby, and ‘Workshop Kinks” by 
Leland Benz. 

About half the membership of the Lin- 
coln (Nebr.) Homeworkshop Club has taken 
up archery and is making bows, arrows, and 
targets. Another group is studying wood 
carving, while a third group is making fur- 
niture. ... Lamps are being made by the 
Onaway (Mich.) Wood Carvers. ... E. San- 
derson and R. Baer, of the Bison Builders 
Guild, Buffalo, N.Y., arranged a special dis- 
play for a department store window. ... 
Craftwork exhibited in a Hartford (Conn.) 
window by the Nutmeggers Homeworkshop 
Club aroused a great deal of interest, and 
many inquiries were received about joining 
the group. 

The following clubs are scheduled to hold 
exhibitions sometime in March or April: 
Peekskill (N.Y.) Homeworkshop Club, Ona- 
way (Mich.) Wood Carvers, Seattle (Wash.) 


Many Clubs Celebrate the Guild's Fifth wikis 


INNERS, parties, and 
special meetings were 
arranged by many clubs af- 
filiated with the National 
Homeworkshop Guild to 
mark its fifth birthday (see 
P. S. M., Dec. ’38, p. 199). 
Thirty members of the 
Ware (Mass.) Craftsman 
Guild attended a dinner held 
at their headquarters. Presi- 
dent Albert M. Antaya and 
Secretary Stephen J. Milos 
spoke, and several members 
exhibited completed proj- 
ects. 

The Hardwood Home- 
workshop Club celebrated 
the event with a party held 
in the Neenah (Wisc.) Armory. Wives 
and a number of friends attended. 

A joint get-together and dinner was 
held by three Massachusetts clubs— 
South Shore Homeworkshop Club of 
Quincy, New Bedford Woodcraft Club, 
and Plymouth Homeworkshop_ Club. 
Herbert K. Bartlett was toastmaster. 
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Homeworkshop Club, 
Preston (Ont., Canada) 
Homecraft Club, Ed- 
mundston (N.B., Can- 
ada) Hobbyists, Lewis- 
Clark Homeworkshop 
Club of Lewiston, 
Idaho, and Community 
Craftsman’s Guild of 
Montreal, P.Q., Canada. 
Watch local newspa- 
pers for further particulars. 

Frank Sanders recently 
demonstrated metal turning 
at the home of Percy Dick- 
erson before the Walla 
Walla (Wash.) Homework- 
shop Club. Fifty projects 
were displayed in the club’s 
craftwork exhibition, which 
was held in a vacant store. 
John Linker was awarded 
the grand prize. 


Four-foot-high figure of 
an Indian carved from pine 
in a month's leisure time 
by A. O. Stenwick, of the 
Red Wing (Minn.) Club. 
It is realistically painted 















Ware (Mass.) Craftsman Guild gathers for anniversary dinner 


Other clubs holding anniversary din- 
ners included thé Peekskill (N.Y.) Home- 
workshop Club and the Bison Builders 
Guild, Buffalo, N.Y. The Fall River 
(Mass.) Homecraft Club held open house, 
and the Bison Homeworkshop Guild, 
Buffalo, N.Y., gave a party at the home 


of Martin Bergen. 
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READERS RAID JUNK 
BOXES TO CREATE 
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— Fashioned from ¥ O 

» odds and ends, ¥ 

— this bird carried \ 
—~ off first honors ~ S 


MAGINATIVE authors sometimes describe weird 

birds and animals that might dwell upon other 

planets, but their wildest fantasies were surpassed 

by hundreds of readers who entered our goofy-bird 
contest (see P.S.M., Dec. ’38, p. 167). Using all sorts 
of odds and ends found in junk boxes and around 
their homes, the contestants created fantastic birds 
that defy description. So varied were the entries that 
the judges found their task unusually difficult. Ap- 
proximately fifty persons received honorable mention. 





















} TWO NUTTY BIRDS 
/ WINS SPECIAL PRIZES 
J 


Among the entries were two 
birds that stood out because 
of their superior craftsman- 
| ship and artistic design. Al- 
though not goofy in the same 
sense as the other prize- 
winning entries, these birds received special 
$1 prizes. The “nutty” owl was made by Walter 
Clay and the long-legged bird by Eugene Hart 








A ball of yarn is 
the body of this 
comical bird, win- 
ner of third prize. 
Left, as the ring 
is pulled, the bird 


tugs at the worm 
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Second prize went to the penguin cop at «ight, made from tin 
cans. Above are winners of $1 awards. Ice cream spoons and a) 
sticks were used for the bird ot left, and spinning tops 
and a bit of flexible conduit form parts of the bird in front 






Awards in Goofy-Bird Contest 
FIRST PRIZE, $25 


Thurman Stevenson, Friend, Nebr. 


SECOND PRIZE, $15 
Philip Armitage, Chatham, N.J. 


THIRD PRIZE, $5 
Marilyn Anne Prince, Carthage, N.Y. 


$1 PRIZES 


S. D. Ammon, Narvon, Pa.; Walter W. Clay, 
Columbus, Ohio; Lawrence W. Davis, Council 
Bluffs, lowa; Ernest A. Floyd, Harriman, Tenn.; 


HONORABLE 


Henry Abramowitz, Binghamton, N.Y.; R. G. 
Bailey, Portland, Me.; Charles Bartos, Chicago, 
lll; Albert Buehl, Bronx, N.Y.; Betty Lou Bolt, 
Denver, Colo.; John W. Carson, Somerset, Ky.; 
Anthony C. Charewicz, Worcester, Mass.; Miss 
J. F. Christie, Valpariso, Fla.; Mrs. Ruth S. 
Craxtur, Cleveland, Ohio; Otto H. Engel, Dav- 
enport, lowa; Harry Gustavsen, Swampscott, 
Mass.; Fred Halquist, South Bend, Ind.; R. Reid 
Harding, Bluefield, W.Va.; John W. Hawkins, 
Grand Junction, Colo.; Allen Hollingshead, 
Russiaville, Ind.; Norman Hopson, Oden, Ark. 

Charles Jeglinski, New Bedford, Mass.; Henry 
P. Land, Jackson, Miss.; Mrs. Ida Levy, Bronx, 
N.Y.; J. C. Lewis, Legion, Texas; Robert S. Lipe, 
Manistee, Mich.; Kenneth Lloyd, Spokane, 
Wash.; Dick Longenecker, Davenport, lowa; 
Mrs. Carol Lyman, Blanding, Utah; Mrs. Wil- 


M. H. Hagen, Minneapolis, Minn.; Eugene S. 
Hart, Helena, Ark.; R. S. Mezza, Hebbronville, 
Texas. 


MENTION 


liam P. Lyon, Rochester, N.Y.; J. Madison, 
Toronto, Ont., Canada; Miss Mae C. Martner, 
Minneapolis, Minn.; Eldo Niehaus, Holland, 
Ind.; Mrs. Esther Perkins, Dover, N.H.; William 
Petersen, Hoboken, N.J.; Furcy Rodriguez, 
Brusly, La.; Herbert Schaper, Robbinsdale, 
Minn.; Joseph Selenak, Brooklyn, N.Y. 

T. Springborn, Vancouver, B.C., Canada: 
W. B. Stanley, St. Paul, Minn.; Anne Stein, Cleve- 
land, Ohio; Louis Stogsdill, Wichita, Kans.; 
Mabel E. Swartz, Winslow, Ark.; Theodore Tor- 
rison, Robbinsdale, Minn.; Pauline H. Vallier, 
N. Sacramento, Calif.; P. J. Van Vleet, York, 
Nebr.; Mrs. J. Wallis, Detroit, Mich.; Earl 
Weedman, Portland, Ore.; Mrs. Mary C. 
Wheeler, Valpariso, Fla.; Howell P. Williams, 
New Castle, Pa.; Walter Wismer, Chicago, Ill.; 
Miss Reeba Young, Seattle, Wash. 






We Add the Cabin to ur 


By WILLARD CRANDALL to the side decks, but they must be %4” high- 


er where they join the carlings than at the 

PART THREE sheer and raised deck. Now bend the car- 

lings into position and fasten to the deck 

HE sheer and raised deck lines should be beams and braces; and also, with cleats, to 
trued up and the end of each top plank’ the transom and to deck frame No. 1. The 

cut to the shape shown in the previous’ length of the deck braces and frames must 
assembly drawings of the cabin cruiser. be such that the carlings assume a true curve. 
Next, the small deck beams and braces that (A study of the side and plan views in Part 
support the side deck should be cut to shape _ II will make this clearer.) A short deck beam 
and screwed to the side frames. Make these’ cut to the curve of deck beam No. 1 is placed 
straight on the top edge, as there is no curve’ between the carlings at the front of the trunk 


The cabin, shown in the insert, has ample 
space and headroom for comfortable cruising 
on long trips. Below, three sectional views 
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Seventeen-foot Cruiser 





Although the boat is comparatively easy to 
construct and inexpensive to run, neither 
beauty nor seaworthiness has been sacrificed 


cabin. A %” by 1%” center batten 
is installed from the breasthook to 
this deck frame. 
The deck beams should be care- 
fully trued up and the carlings and 
sheer battens beveled so that the 
decking will all fit per- 
fectly, and with a true 
curve fore and aft. In- 
stall the deck battens 
as shown in the draw- 
ings; the decking will 
be laid with the seams 
over the battens. This 
will make it necessary 
to splice the side deck- 
ing in several places so 
as to avoid wasting 
lumber. At each splice 
the planking should be 
screwed to butt blocks, 
which are coated with 
marine glue and in- 
stalled between the bat- 
tens. The deck seams, 
except those at the splices, should be cut to 
a V-shape and will be filled later with deck- 
seam compound. If the deck is to be canvas- 
covered, the decking may be all laid straight 
fore and aft. 
The coaming and cabin sides are next 
screwed to the carlings and then cut to the 
shape shown in the drawings. The coaming 
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directly behind the cabin should be double, for 
extra strength. Uprights %” by 1%” will serve 
to strengthen the cabin sides and support the 
cabin beams, which are screwed to them. 

If the cabin beams are of oak, they need 
not be over 1” deep; this will add slightly to 
the headroom. The approximate curves of 
the cabin beams were shown in previous 





drawings, but their length should be deter- 
mined by measuring between the cabin sides 
at the proper points as these measurements 
will vary with the individual boats. The cabin 
beams should be clamped in position and ad- 
justed to obtain a true curve of the cabin top 
fore-and-aft before they are screwed in posi- 
tion. The cabin top should either be covered 


i 


Cockpit and cabin floors may be 
of the same material as the plank- 
ing. The cabin floor is laid directly 
on the floor ties, but the cockpit 
floor is raised on separate beams 


Right, the cockpit seats and 
the cabin interior may be ar- 
ranged in any way preferred. 
Below, dressing the coamings 
so they have graceful curves 





with canvas or of batten-seam construction 
with seams grooved and filled with seam 
composition. 

The bulkhead and cabin door may be %” 
planking with batten seams, plywood, or 1%” 
tongue-and-groove. The bunks, cockpit, and 
cabin floor may all be made from the same 
material as the planking. 

The cabin floor is laid direct- 
ly on the floor ties, but the 
cockpit floor should be slightly 
higher and supported by sepa- 
rate beams. A section of it 
should be removable, so the 
bilge can be pumped out. 

(TO BE CONCLUDED) 
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3° COMPARTMENT FOR 
DRAWING BOARD 
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Three types of cabinets and method of construc- 
tion. One lock serves for all the compartments 
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Scene at the NYA Youth Center, Hazelton, Pa., where students use these lockers for a variety of hobbies 


Combination Hobby Locker, Seat, 


and Workbench 


HE combination hobby lockers, work- 
benches, and seats illustrated are in the 
Hazelton Youth Center, Hazelton, Pa., spon- 
sored by the National Youth Administration 
for Pennsylvania. They were designed by J. L. 
Zerbe, director of the Youth Center, and con- 
structed by NYA youth under the supervision 
of Harold Faust, WPA shop foreman in the 
center. The six lockers line half of the general 
activities room where space is at a premium. 
The six lockers provide storage room, work- 
ing space, and display shelves for the finished 
products for the following activities: drawing, 
needlework, handicrafts, constructive hobbies, 
bookbinding, and art. One locker of each type 
is in each tier. The two end ones, for drawing 
and art, have an extra compartment for the 
storage of large drawing paper and boards. 
The drawings show each type of locker 
open. Sufficient information is given in the de- 
tail drawings for anyone to build similar lock- 
ers for his basement, shop, or den. Each locker 
in the Hazelton Youth Center is 5’ wide, which 
necessitated the middle reénforcement shown 
in the photograph. The workbenches for 
drawing and art have two thicknesses of 4” 
plywood to strengthen as well as to bring the 
working surface flush with the inclosing 
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frames. To reénforce and steady these large 
boards still further—they have a 30” by 60” 
drawing surface—lightweight chains are at- 
tached from the corners to the inside of the 
top. When the boards are swung shut, the 
chains hang inside. The frames around the 
other boards extend 4%” above the working 
surface and serve to prevent tools and small 
equipment from being pushed off. 

One lock under the seat serves to lock all 
compartments of a cabinet. In order to open 
the compartments above the seat, the seat is 
raised; this allows the sliding bar to drop be- 
low the upper edge of the pivoted door, which, 
when pushed in at the bottom, drops into a 








Full-size front and side views of 
the duck are given at right. Below 
is the completed bird mounted ona 
basswood box with a suitable grain 


IRD lovers will appreciate the gift of a 
B small box decorated like the one illustrated 
with a redhead duck carved from wood. Suit- 
able basswood boxes may be purchased from a 
craftsman’s supply house in various sizes. 
This particular one is 1142” by 3%” by 55”. 
Choose a box, if possible, where the grain gives 
the appearance of the edge of a pond. Stain 
the wood light oak. 

Glue together three plies of 4%” thick gum- 
or whitewood and draw the duck on this. Cut 
it out, and shape it with rotary files or by 
hand. Undercut the wing. If the smallest ar- 
tificial eye sold by taxidermists can be ob- 
tained, it gives the best effect for the eye. 
Drill a hole for it and a still smaller hole for 
the wire. Cut the wire short and glue the eye 
in place. 

Stain the head a red mahogany color, and 
the bill and body gray. Nitric acid in which 
silver has been dissolved until there is no bub- 
bling makes an excellent stain. Color the neck 
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horizontal position. It is held from dropping 
below the horizontal by blocks at either side, 
which serve also as supports for the shelf. 

The middle lockers have a compartment at 
the top. The bottom of the upper door, which 
swings up, is beveled to fit the bevel at the top 
of the pivoted board. It cannot, therefore, be 
opened until the pivoted door is opened. The 
locker at the left has the compartment below 
the pivoted door. It is held fast when the seat 
is down by a right-angle hook, which engages 
a screw eye. When the seat is raised, the angle 
piece drops down with the sliding bar on which 
it is fastened. Thus all doors are released when 
the seat is raised. 


NATURAL 
wooD 


1/4" SQUARES 


4y Small Gift Box 


DECORATED WITH 


Redhead Duck 


and tail with black waterproof ink, and leave 
a narrow triangle above the upper edge of the 
wing in the natural wood color. Fasten the 
bird to the box by means of glue and two 
small screws inserted through the cover from 
the inside.—EDWARD B. Fox. 


Rubber Band Keeps Bottles 
of Drawing Ink Together 


WHEN three different 
colors of ink are used in 
drafting, itisconvenient 
to fasten three stand- 
ard bottles together 
with a strong rubber 
band. Held in this way, 
they will not tip over 
and require less space 
than separate bottles. 
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The cutting 
is done with 
a wire, which 
is pulled up 
through the 
long slot in 
the T-square 


Roofing Paper Cut Neatly 
with Special T-Square 


ROOFING or tar paper can be cut squarely 
and neatly with a T-square of the type il- 
lustrated. It has a slot down the middle 
through which a wire runs. The wire is sim- 
ply pulled up to cut the paper.—N.W. 


Filling Cracks and Nail Holes 


A TOUGH, tenacious wood filler for cracks 
and nail holes consists of two parts by meas- 
ure of fine sawdust, two parts whiting, two 
parts asbestos cement, and one part casein 
glue. Mix with water to a thick paste. 


Leaf-Shaped Wall Bracket 
Holds Ivy in Tumbler 


SHAPED like an ivy leaf and painted green, 
the bracket below is designed to hold an ivy 
plant in a common glass tumbler. Cut the 
three pieces from %” thick wood as shown 
and make the hole to suit the slightly tap- 
ered tumbler. Assemble with two flathead 
screws through the leaf into the glass holder, 
and two screws into the brace, one through 
the leaf and the other through the back part 
of the ring. Apply several coats of grass- 
green paint or enamel. 

A screw eye or a brass eye plate may be 
used as a hanger. 
If a plate is used, 
sink it flush with 
the back of the 
leaf, and drill a 
blind hole into the 
wood through the 
metal eye to re- 
ceive the head of 
a nail.—G.A.S. 
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[> Mirror Ornaments Small Hanging Shelf 





N CONSTRUCTING the project illus- 
trated at the left, any amateur crafts- 
man will be rewarded far beyond the 











small amount of material required. It 
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is a miniature shelf mirror, so small 
that it may be used almost anywhere 
on a wall with pleasing effect. The 
original, which is used to hold a vase 
with diminutive wild flowers, is made 
of mahogany in the so-called “blond” 
finish, but other hardwoods and finishes 
are quite as satisfactory. 

Scroll-saw the backpiece, bracket, 
and shelf to shape and assemble with 
small screws, countersunk and plugged. 
The mirror can be cut at a glazier’s or 
by an automobile-body repairman. 
Fasten the mirror directly to the wood 
with model-airplane cement.—L.R.B. 
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, Etching Press 


BUILT FROM AN OLD CLOTHES WRINGER 


HOW TO MAKE DRY POINTS 
PART TWO 


RIAL proofs of a dry point can be made 
by using a common rolling pin with a 


slightly dampened blotter as a “press 
blanket.”” However, with a little ingenuity 
and at practically no expense, you can con- 
vert an ordinary clothes wringer into a serv- 
iceable press. 

If an old one, in which the rubber rollers 
have hardened, is available, so much the 
better. The junk shops and sometimes second- 
hand furniture stores are a good source of 
supply. The old wooden wringers usually re- 
quire little alteration, because they have two 
pressure screws at either side of the 
tep of the frame. Various methods of 
transmitting this pressure to the rollers 
are employed, but generally speaking 
these may be removed entirely and the 
following method substituted: 

Cut about one dozen or more squares 
of cardboard (heavy pulp board is ex- 
cellent) to fit between the uprights at 
either side of the frame on top of which 
are the pressure screws. Place this 
packing—about six at either end—be- 
tween the bearings of the upper roller 
and the pressure screw above. A small 
metal plate tops off the cardboard pack 
as a footing for the screw. 

To hold the wringer solidly erect, a 
base may be provided. One way to do 
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An easy way to set up 
an old clothes wringer 
for printing dry points 








By Arthur Paul Snader 


this is to cut two boards 
about 1” by 4” by 30” and 
screw them firmly to the 
sides of the uprights at 
the base. Close the ends 
of these supports with 
cross boards cut to the 
proper length, and reén- 
force with angle irons. 

Should the wringer pos- 
sess screws at the foot to 
attach it to the side of the 
tub, a box base could be 
built. Another method is 
to attach the wringer toa 
table with angle irons. 

Now fasten a strip of 
wood, a length of angle 
iron, or a piece of very heavy wire to both 
sides of the wringer parallel with the rollers 
at a height just even with the top of the lower 
roller. This serves as a rest for the traveling 
bed to prevent it from moving up and down 
as it passes through the rollers. 

Obtain a piece of pressed-wood composition 
board 4%” narrower than the length of the 
rollers and about 20” long. This is the bed, 
which is inserted between the rollers. Two 
or three sheets of blotting paper, the face 
sheet slightly but evenly moistened, make 
adequate blankets. Tighten the screws on the 
top of the wringer to give as much pressure 
as possible without causing the upper roller 
to bow up in the center. 

To prepare the plate for printing, first rub 





Rubbing the back of a plate with yellow laundry soap 
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the edges with 2/0 sandpaper so there 
is a slight bevel sloping from the face 
to the back of the plate. Now lay the 
plate face down upon a number of 
sheets of old newspaper and rub a 
smooth coating of yellow naptha laun- 
dry soap upon the back. Be careful to 
carry the coating to the extreme edges, 
pushing the soap from the center out- 
ward. Avoid lumps. 

Lay the soap-coated back of the 
plate upon a piece of heavy cardboard, 
cover the face of the plate with a fresh 
piece of newspaper, and run the assem- | 
bly through the press (or roll heavily | 
with a rolling pin). This fastens the 
plate to the cardboard. Trim the edges 
with a razor blade or frisket knife and | 
smooth with sandpaper. 

An alternate method is to use artists’ 
rubber cement in place of soap. In this 
case, both the back of the plastic and 
the face of the cardboard are thinly 
coated with cement and allowed to dry; 
then pressed together between the rollers. 
Examine the edges for surplus cement and 
rub it away, lest it get upon the wiping rags 
and impair your prints. 

It is very important that all the edges of 
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Small reproduction of a print made from a plastic plate 


the plastic plate adhere firmly to the card- 
board, and for that reason they are often run 
through the press a second time before be- 
ing trimmed. 

(TO BE CONCLUDED) 


Antique Bracket Lamp Constructed from Sheet Copper 





FRONT 


Front and side views of the electric wall fixture 


LL five metal parts of this seventeenth 
A century bracket lamp are cut from a 
single piece of 16-0z. copper, 10144” by 
11”. Disk A is the reflector; B, the bottom for 
the candle tray. The piece marked C is 
rolled into a tube to cover the socket after 
a notch has been cut in one corner to slip over 
the switch key. 

Strip D is fluted and soldered to the rim 
of B to complete the candle tray; then C is 
soldered in the center. Strip E is divided into 
two parts, 3” and 8” long respectively, and 
the edges are bent up on three sides of each 
as indicated by the dotted lines. These bent- 


’ 


up edges are 44” wide. One %” hole is 
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drilled in each piece as shown. The longer 
strip is bent at right angles in the center to 
serve as a support for the candle tray. The 3” 
piece is for hanging the lamp. Both parts 
are soldered to the back of the reflector. 

The fluting is done before assembly on a 
hardwood block 6” by 12”, made as illus- 
trated. To insure even work, mark the rim 
of the reflector with light scratches %” apart 
before attempting to do the fluting. Place 
the guide nails so the fluted rim will be 114” 
wide. Flute the rim for the candle tray in 
the same way, although in this case no guide 
is needed; merely mark the flutes. 

The lamp may be finished by polishing 
the copper and applying a coat of metal 
lacquer.—HAROLD JACKSON. 
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Layouts for the parts and sketch of fluting block 
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Diamond Holder 


FOR DRESSING 
TOOL-POST GRINDER The diamond dresser 


clamped tightly be- 


tw lath + 
F YOU have a tool-post grinder, you te ab ee «se 


will need a diamond dresser to true the the wheel of a tool- 
} wheel. A good diamond in a mount an post grinder. The 

inch or so long can be had for about tailstock must be 
three dollars, but this will have to be drawn up very tight 
fastened rigidly in the lathe. To do this, 
a holder may be made as shown. 

A piece of cold-rolled steel 1%” in 
diameter by 7” long is mounted in a 
three-jaw chuck and steady rest, and 
large, deep center holes offering a good 
grip on the lathe centers are drilled. In 
this instance a J-1 bell-type combined 
drill and countersink was used, having 
a body diameter of 1%” and a drill di- 
ameter of 7/32”. Protected centers are 


































Left, the finished holder with lathe dog. The 
diamond mount is held in place with a set screw. 
All details may be seen in the drawing below 
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The bar is mounted in 
a chuck and supported 
with a center rest so 
that the deep center 
holes may be drilled 


Below, drilling hole for 
the diamond mount. 
The stock is held with 
the aid of a crotch 
center. A large center 
drill is used in order 
to start the hole true 








obtained with this kind of 
center drill, and they are best 
for this particular job. 

The hole for the diamond 
mount is next drilled in the 
side of the bar, and one for 
the set screw to hold it in 
place. This is done in the 
lathe with the bar held in the 
crotch center. The ends of 
the bar are next turned down 
to the dimensions shown in the draw- 
ing and knurled for convenience in 
handling. 

Knurling is best done at a slow 
speed with plenty of oil flowing over 
the work, the tool, and the lathe cen- 
ter. Considerable pressure is needed 
to sink the knurls into the work. 
Drive the work by a chuck and as it 
lengthens by expansion from the heat, 
it will be forced farther into the jaws 
of the chuck instead of burning the 
dead center of the lathe. 

After being knurled, the ends are 
chamfered, and the bar is polished 
with fine emery cloth. The set-screw 
hole is tapped, and the diamond 
slipped in place. 

In use, the bar must be clamped tightly be- 
tween centers. Any play or chatter here will 
be fatal to the diamond, which is brittle 
and will chip or crack very easily if it is 
struck a sharp blow. A guard should cover 
the wheel, and a stream of water be used 
to cool the diamond. It is well, after each 
dressing, to give the diamond a quarter 
turn in the holder so it will present a new 
cutting edge to the wheel, as a worn or 
rounded diamond will smooth the surface of 
the wheel, which will then heat the work 
while in use and cause no end of trouble. On 
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For convenience, the ends of the holder are knurled. Both 
the knurls and the dead center are heavily flooded with oil 


the other hand, a properly cared-for diamond 
will put a keen cutting surface on the wheel 
and make your grinding much more of a 
pleasure.—C. WARREN WOODSON. 


Pliers Padded with Leather 


WHEN soft or highly finished metals had 
to be gripped with pliers, I used to wrap rags 
around the work as a protection. Now I cut 
the fingers off discarded leather gloves and 
slip these stalls over the jaws of the pliers. 
They prevent slipping and scratching, yet 
are not in the way.—FRANK REYNOLDS. 
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The aluminum casting be- 
fore and after being re- 
paired. Below, working in 
metal with the puddling rod 


VERY one who uses the oxyacetylene 
Co welding torch should have some knowl- 
edge of how to weld aluminum for the odd 
jobs that occasionally arise. It doesn’t pay, 
however, to waste time and gas on repairing 
kitchen aluminum ware. 

A typical job is illustrated. The square lug 
on an aluminum casting from a washing ma- 
chine had been broken out in one place and 
cracked in several others. It was decided to 
build up a new lug, so the old one was sawed 
off slightly below the lowest crack. The cast- 
ing was then cleaned bright on the side to be 


Metal Layouts Marked 
on White Coating 


AN OPAQUE white surface for lay- 
ing out work accurately and clearly 
on metal may be obtained by applying 
ordinary white shoe cleaner. Shake 
the bottle well and warm the work 
slightly, if possible, so the cleaner can 
be applied faster. The coating is so 
smooth that even fine pencil lines can 
be drawn on it and readily seen 
a great advantage for work such as 
illustrated. The cleaner is easily 
wiped off after the work has been 
completed.—S. J. GANCHER. 
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Aluminum Castings Welded by the Puddling Method 














welded. A supply of cast aluminum rods 
was placed near at hand, and a No. 2 tip 
selected. 

Two methods of welding aluminum are 
used—with the aid of a flux and by using 
a puddling rod. The latter is a rod 3/16” 
in diameter and about 12” long. One end 
has a loop for ease in handling, and the 
other is flattened to about 1/16” thick. 

The difficulty with using flux is that any 
flux active enough to destroy the oxide 
coat will continue to eat the aluminum 
long after the job is finished, unless it is 
completely removed or neutralized. The 
flux also makes the metal very fluid and 
hard to control. 

With the puddling method, the oxide 
coat itself is utilized. This coat melts at a 
temperature very much higher than the met- 
al, so it may be used as an envelope to help 
hold the metal in shape. A small quantity of 
the filler rod is melted and rests on top of the 
metal to be welded; then it is worked into the 
parent metal with the puddling rod. The 
oxide will come to the surface, and a clean, 
strong weld will be made. This is repeated 
until the desired size is reached. The built-up 
portion may be worked to shape and 
smoothed with the rod. 

Aluminum in the proper state for puddling 
resembles soft ice cream. When it is hot 
enough to puddle, merely dragging the rod 
over it will leave a small, bright groove. Just 
before it turns liquid, small bright spots will 
appear on the surface. Then you must watch 
closely because in a few seconds the casting 
may turn into a pool of liquid metal. 

Since aluminum has little strength when 
near the melting point and as it expands and 
contracts considerably, it must be free to 
move during the welding. Never try to clamp 
it in place.—W. C. CHENEY. 
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Never hold a cloth this way for polishing a shaft 


How to Hold Emery Cloth 
When Polishing Shaft 


CARE should be taken, when polishing a 
shaft in a lathe with emery cloth, to hold the 
cloth in a safe way. If the cloth is wrapped 
all the way around and both ends held 
pinched together as above, the cloth may be- 
come caught and wrap itself around the 
shaft. The thumb is apt to be pulled in and 





A Substitute Center Head 
for Combination Square 


WHEN a combination square has no center 
head, a substitute may be improvised with the 
aid of a steel square, as illustrated. The miter 
face of the combination square is so placed 
that the blade bisects the angle formed by 
the junction of the inner edges of the steel 
square. If the steel square is held in this 
position by means of a small clamp, the tool 
may be used to find the center of any piece 
ff round stock.—S.J.G. 
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You won't get your fingers injured with this grip 


pinched or badly injured. A much safer 
method is to hold one end of the cloth in one 
hand, pass the other end over the shaft but 
not all the way around it, and grasp it on top 
with the other hand.—J.C. 


Templates Increase Utility 
of Draftsman’‘s Shield 


THE utility of a draftsman’s erasing shield 
may be greatly increased by cutting the 
corners as shown to the radii most frequent- 
ly used. The shield will then serve as a tem- 
plate for drawing these standard fillets and 
rounds.—E. E. MCNUTT, JR. 

















The four corners of the o= ee 
erasing shield are cut — & = 
to different radii such Y Cinnnmeannndt 
as those shown at right ‘ o 








The glasses slide 
out to give access 
to the small com- 
partments. Below, 
making a section 


Small Fittings 


Stored Visibly 


IN GLASS CABINET 


F ALL the odd wheels, gears, shafts, brack- 

ets, and other small fittings that accumulate 

in your shop are stored in glass ‘show 
cases” as illustrated, they can be located 
quickly when you want them. 

The various sections of the cabinet are 
made as shown. The glasses, which fit into 
saw cuts in the wood strips, can be cut from 
scrap strips of glass 4” or 5” wide, which can 
be had for little or nothing. 

A case is made to hold the various con- 
tainers. The outer one is hinged to the case 
at the bottom with ordinary three-section hinges, but these are 
altered by cutting off one of the end sections and soldering the pin 
to the opposite end so that the whole container can be removed 
from the cabinet by sliding it sideways when it is dropped down. 

The inside containers are held in place by headless nails, which 
project from each side next to the bottom corner. These nails fit 
in slots cut in the sides of the cabinet at an angle of 45 deg. When 
the sections are tilted out and lifted slightly, the nails slide up 
through the slots to the front of the cabinet, and allow the sec- 
tions to drop down. To keep the nails from sliding out of the 
slots, a nail is driven across the end of each slot on one side of the 
cabinet. The slots on the other side are left open so the sections 
can be taken from the cabinet.—MERLE TERRILL. 
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After holes are drilled as shown, a punch is used to 
press the metal of one piece through the larger holes 
in the second piece, as at the right. By fastening 
both pieces to a third piece, a butt joint may be made 


Fastening Thin Sheet Metal 
Without Using Rivets 


es Af 


be. 








O FASTEN very thin sheets of metal to- 

gether without rivets, drill a row of small 
holes through both sheets and enlarge the 
holes in one sheet to about three times their 
original diameter. Place the two sheets to- 
gether and press the metal around the small 
holes in the one sheet through the larger 


Drilling Through Center 
of a Steel Ball 


HEN it is necessary to drill a hole ac- 
curately through the center of a ball, 

the following method will be found satisfac- 
tory: A short piece of pipe having a hole 
slightly smaller than the diameter of the ball 
is chucked in the lathe and bored out on a 
slight taper (about 2 or 
3 deg.) just large enough 
to admit the bail. The 
ball is pushed in tightly 
with the back of the tool 
holder, or tapped in care- 
fully. With the turning 
tool, cut a starting hole 
for the drill, and then 
drill, first with a small 
drill and finally to size. 
Balls from old _ ball 
bearings may be an- 
nealed, drilled in this 
way, and put to many 
uses.—JOHN COOK, JR. 


APRIL, 1939 


holes in the second sheet with a taper punch 
as illustrated. 

If the holes are objectionable, the two 
sheets can be bent at right angles and fas- 
tened to a third sheet, then flattened again as 
shown to conceal the holes and .also form a 
butt joint.—M.T. 














Cutting the starting 
hole and, left, drill- 
ing the ball. If an- 
nealed and drilled in 
this way, then tapped, 
balls from old ball 
bearings may be used 
for many purposes 


































RON or mild steel is an economical and 
satisfactory material for decorative metal 
work of the type shown in the accompany- 
ing photographs. It can be purchased at 


hardware stores or supply house in strap, 
square, and round forms and in a great va- 





Forks and levers may 


be made of '4” by i” 
mild steel. The forks 
are 3” to 5” long, 


the levers 8” or 9” 





Wrought-lron 


A HOBBY THAT COSTS 








LEVER 





LITTLE FOR 


riety of sizes. The addition of a bending 
fork and lever, and a set of jigs to the or- 
dinary equipment of a workshop will enable 
the home worker to produce work rivaling 
that of master craftsmen. 

Slots of different widths are cut into the 
ends of the forks and levers to suit the size 
stock used. The jigs for forming loops are 
short pieces of pipe slotted at the end to 
receive the stock. 

To make small loops or rings, a jig of 
suitable size is clamped upright in the vise. 
Bend the end of the strap at a right angle 
and place it in the slot of the jig; then wrap 
it around snugly, hammering lightly if neces- 
sary. If the small right-angle bend project- 
ing into the circle is objectionable, it may 
be cut off with a hack saw after forming. 

For a curve or scroll, sketch a full-size 
pattern on a piece of board or paper. Place 
the strap iron between the prongs of the 
fork, bend slightly, slip forward a short dis- 
tance, and bend further. By testing on the 
pattern, the progressive bend can be made. 
For short bends or where more power is 
necessary, the bending lever may be used. 
The jaws of a monkey wrench make a satis- 
factory substitute for a bending fork or 
lever. In forming twists, if a piece of pipe 
is slipped over the strap, any tendency to 
kink will be overcome. 

Several methods of making end joints are 
suggested. If a method of heating is avail- 
able, a satisfactory joint 
may be made by brazing. 

It is usually desirable to 
hammer the surface of the 
metal. Remember, how- 
ever, that the hammering 
of antique wrought -iron 
work was intended to 
smooth rather than to spot 


FT for decoration. A hammer 


BENDING FORK having a _ broad, slightly 
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' USING JIG 
TO FORM RING 
L _ 





DIRECTION 
OF BENDING 





Forming Serolls 


| domed striking surface 
therefore generally gives a 
more natural appearing 
surface than a ball-peen or 
cross-peen hammer. 

The ivy-jar holder shown, 
which will serve as an ex- 
ample, was developed to fit 
a quart-size prune - juice 
bottle, and 1/16” by %” 
strap iron was used. 


SUCCESSIVE 
POSITIONS 
IN FORK 
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Work... 


TOOLS AND MATERIALS 





Starting to form a 
scroll. Strap iron up to 
3/16” by I” may be 
worked cold with ease 





By W.S.KREHBIEL fo MeN onic 


Metal-Craft Instructor 


L. G. Hine Junior High School 
Washington, D. C. 


After all pieces have been cut to proper 
length and hammered, locate the center of 
each. Measure from the center line for the 
angle bends of pieces 1, 2, and 3, and for the 
twist in piece 4. Bend 4%” of the ends of 1, 
2, and 3 at a right angle, and form 1” loops 
around a jig. Clamp in the vise at the angle 
line and bend the angle, testing with try 
square and rule to get the proper angle. To 
form the twist in piece 4, clamp in the vise at the 6” 
mark, place a monkey wrench or bending lever at 
the 2” mark, and twist for a half turn. Make the 
end joint and form into circle. In pieces 1 and 3, 
drill a 4%” hole at the center line. In pieces 2 and 4, 
drill a 4%” hole at the center line and 114” on either 
side. Assemble with %” iron rivets. 
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‘TYPES OF JOINTS — 
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SCARF JOINT HALF-LAP JOINT 
(BRAZED OR RIVETED) 
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INTERLOCKING JOINTS 
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FAROUNDHEAD RIVET COUNTERSUNK RIVET 





























Ivy-jar holder and, above, the drawings. 
Articles of this type may be lacquered 
or painted any color; or, for a black 
finish, heated to a uniform color, then 
quenched in oil or rubbed with paste wax 
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Thermostats are fastened to the ceiling at 
the points where a fire is likely to start, 
especially in the cellar and under all stairs 


F PROPERLY constructed, this inex- 
pensive alarm system will give un- 
failing warning in case of fire in your 
home. You will need one or more dis- 

carded automobile thermostats of the 

kind that fit inside the radiator hose. 

Probably your local garage has a few 

lying around and will be glad to get rid 

of them. Other materials required are 
an old hard-rubber or composition radio 
panel, some 8-32 flathead screws, a piece of 

4,” brass rod, a small piece of heavy sheet 

brass, a few small lock washers, some solder- 

ing lugs, the necessary wire, a doorbell, and 
two dry cells. 

Take each thermostat apart, being careful 
not to damage the bimetal spring. Straighten 
the spring to lie perfectly flat, clean it, mark 
it into 4,” wide strips, and cut it with shears 
as in Fig. 1. This will give five pieces 44” by 
5”. Discard any that are worn or corroded. 

Prepare one piece of the panel material 
like Fig. 2 for each thermostat you intend to 
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a 
C= 


STORAGE Closer 


Foolproot 


Many types of homemade fire 
alarms have been devised, but this 
one was designed by a member of 
a city fire department who knows 
from long experience the essentials 
of a foolproof system. He installed 
this type of fire alarm in his own 
home more than a year ago, and 
it has already proved its worth 
by giving warning to prevent what 
might have been a serious fire. 


FURNACE 


PW 





BATTERIES 


install. Cut the brass rod into as many 14” 
lengths, drill one end of each, and tap fora 
8-32 screw. Slot the other end 14” deep as in 
Fig. 3. Then cut the sheet brass into %” by 
1” pieces and bend, drill, and tap as in Fig. 4. 

Force one end of a piece of the bimetal 
element into the slot in each brass post and 
solder in place. Hold the other end of the 
rod in a vise and wind the bimetal carefully 
around, about a turn and a quarter, with the 
steel side of the bimetal out and the copper 
side in. Wind this loosely so that the coil 
will be about %” in diameter as in Fig. 5. 
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By Louis F. Lehner 


This should leave the other end 
extending about 2%” from the 
center of the rod. Make a sharp 
point at this end. Now fasten this 
unit and one of the brass angles 
to the base as in Fig. 6. Use both 
a lock washer and a soldering lug 
under each. Next bend the pointed 
end of the bimetal as shown so 
that when it swings toward the 
brass angle it will touch in the 
center. Set the point 4%” away 
and fasten the screws as tightly 
as possible. 

The plan on the opposite page 
suggests where the thermostats 
may be placed. As most fires 
originate in the cellar, cover that thorough- 
ly. Be sure to install one under the cellar 
stairs and under the stairs leading to the up- 
per floors. Put one behind the heater in the 
cellar and another behind the kitchen range. 
Closets may be included in the hook-up. Re- 
member that heat rises, so the thermostats 
should be on the ceiling if possible. 

Where there is no danger that anything 
will come in contact with the thermostats, 
they may be left open; otherwise a cover 
should be made of any sheet metal as illus- 
trated above. Nickel-plated or polished brass 







stat ready to be 
led. A cover, left, 
needed only when the 
device is located where 
it might get damaged 


covers may be used if thermostats are in- 
stalled in any of the living rooms. 

Place the bell inside, where it can be heard 
night or day. If you are willing to spend a 
little more, get a 6” gong and a couple of ex- 
tra batteries. Place this gong outside in some 
sheltered position and explain its purpose to 
the neighbors. 

A transformer could be used instead of 
batteries, but this is inadvisable since many 
fires start from defective wiring and also 
from lightning, in which case the fuse usually 
blows just after the fire has kindled and be- 
fore the thermostats 
can operate. Modern 
standard dry cells are 
reliable and should last 





about two years. 




















Use high-grade insu- 
alge lated wire and solder 
a and tape all connec- 
tions. Some of the ther- 
mostats, such as one 
behind a heater, may 
have to be adjusted to 
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a slightly wider open- 
ing. Clean the contact 
points once a year and 
“~y ° test them, preferably 

ss £ Oe k, by putti 
om (go once a week, by putting 
£3 ; a piece of metal across 
BEND the contacts. Remember 
Fig.6 also that you can in- 
stall one or more ther- 
mostats in the garage 
or other out-buildings. 
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STEEL Fig is COPPER 


How strips for five thermostats may be cut from a single flattened bimetal 
spring: the base and other parts, and the method of mounting and assembling 
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COTTON PADDING 
AND MUSLIN 





The ottoman is made 
from part of a small 
barrel, covered with 
upholstery material 














INEXPENSIVE 


HOSE readers who have con- OC T TO i } } CG i ) 
structed a barrel chair as de- 


scribed in a previous article (see 


P.S.M., Oct. ’38, p. 180, and Nov. 
38, p. 190) will find that an otto- M ATC H E S BA R R E L C H A R 


man similarly made is an excellent 
companion piece. 

Obtain a small barrel, approximately 24” 
high and 14” across the head; saw it in two, 
and brace the cut section as shown. Attach 
glides at the ends of the crosspieces. Re- 
move the top hoop to allow room for tacking. 
You can nail each stave into the head for 
extra security, although this is not essential. 


Bathroom Stool Doubles 
as Shoe-Shining Stand 


BY ADDING a_ small 
drawer to a metal 
bathroom stool of the 
type illustrated, it can 
be made to serve double 
duty as a shoe-polish- 
ing stand. The drawer 
slides on two strips of 
wood screwed to cross- 
pieces that are, in turn, 
fastened to the legs of 
the stool. A _ circular 
piece cut from a dis- 
carded bath mat is kept 
in the drawer and used 
to protect the. stool. 

BERTRAM BROWNOLD., 
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Pad the top well with kapok or cotton, 
stretch muslin over the padding, and tack 
along each stave 1%” from the top. Then 
cover with your upholstering material. Sew a 
1” hem in the flounce and pleat it every 2” or 
3”, depending upon how wide you made the 
pleats in the chair. Fasten the gimp with 
upholstery tacks.—GEORGE E. BASICH. 








RUBBER BAND 
Tweezers Used 
in Drafting 











N AN emergency an old pair of tweezers 
| may be used as a substitute for a drafting 
pen. Wrap a small rubber band lightly 
around the tweezers about halfway up as 
shown above and, if necessary, grind the 
ends to obtain a thinner and smoother line. 
This tool will also serve as a striping pen for 
model work. It may be readily adjusted for 
wider lines by placing a small wooden wedge 
between the bades.—ROBERT RUSSELL, JR. 


POPULAR SCIENCE 

















































Making Colorful 
Mexican Sport Belts | 


IS NEWEST FAD 


T’S a lot of fun to start a new fad in your com- 
munity, and this “Guadalajara girdle” has no end 
of possibilities, especially for school girls. The 
decorations may be Mexican designs, animals, 
flowers, or even burlesque figures of friends. 

Prepare nine pieces of thin wood such as gum, 
maple, birch, or sycamore, 244” square or smaller, 
and bore holes in each corner. A local shoe repair 
store can either provide the thongs or get them 
for you, and self-hardening plastic clay is obtained 
at art stores. 

Draw each figure on paper, thumb tack waxed 
paper over this, and mold the clay to the outlines. 
When hard, paint the clay as desired, but not the 
underside. Handle the figures carefully, because 
they are quite fragile at this stage. Next cement 
them to the blocks with model-airplane cement. 
The whole should then be varnished or shellacked 
with at least two coats. 

Another method is to make the belt from leather 
disks, with the figures painted on or burned with 
| a pyrographic pen. This type is strung together 
with leather thongs as shown.—DOROTHY BROWNE. 
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Glass marbles float in Thoulet's solution, which you can pre- 
pare by dissolving some red mercuric oxide in potassium iodide 


ERCURY seems to be nature’s joke 

on the scientist. The only metal 

that is liquid at ordinary tempera- 

tures, it still outweighs most solid 
ones—lead included. Volume for volume, 
among all the substances you encounter in 
your everyday life, only a few such as plati- 
num, gold, and tungsten are heavier than 
mercury. Though it runs like water, it does 
not wet objects, and a drop of mercury in 
the palm of your hand is so elusive that it 
defies you to pick it up with your fingers. 
You might expect that you could 
perform strange experiments with 
the compounds of such a queer 
metal, and you will not be disap- 
pointed. Through a magnifying 
glass or a low-power microscope, 
you can watch yellow crystals 
change magically to red when you 
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By 
RAYMOND 


WAI 





touch them with a needle. 
You can make a transparent 
liquid so heavy that glass 
marbles will float in it. Trick 
boxes of matches, easily pre- 
pared in your home labora- 
tory, will produce April-fool 
“serpents” when lighted. 
Suppose you start with the 
color-changing experiment. 
Dissolve about twenty grams 
of potassium iodide in 200 
cubic centimeters of water 
(or four teaspoonfuls of the 
chemical in seven fluid ounces 
of water). Also dissolve ten 
grams of mercuric chloride, 
more familiarly known as 
bichloride of mercury, in 
about 300 cubic centimeters 
of water. (This is equal to 
one teaspoonful of the chem- 
ical in ten fluid ounces of 
water; note that the abnor- 
mal weight of mercury com- 
pounds makes it necessary, 
for once, to deviate from the 
rough-and-ready rule that a 
teaspoon holds about five 
grams of a dry, powdered 
chemical.) REMEMBER that 
mercuric chloride is a dead- 
ly poison, but may be handled 
safely with ordinary pre- 
cautions, such as keeping it 
away from the mouth, and 
washing the hands thoroughly after using it. 
Both the potassium iodide and mercuric 
chloride solutions will be water-white. 
Slowly pour some of the potassium iodide 
solution into the mercuric chloride solution. 
A brilliant red precipitate forms. It consists 
of mercuric iodide. Let it settle, and add 
more potassium iodide to the clear part of 
the solution. If more precipitate forms, let 
it settle, and repeat. Stop adding potassium 
iodide just at the point where no more pre- 
cipitate is produced. Then filter off the red 
mercuric iodide. Wash it well as it 
lies on the filter paper in the fun- 
nel, and then let it dry in the air. 
This red powder will turn yel- 
low if you heat it above 126 de- 
grees centigrade (259 degrees Fah- 
renheit). Mix it with weak muci- 
lage, or varnish, and you can use it 


LES 
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with QUICKSILVER 


Mercury, the Liquid Mystery Metal, Offers a Fascinating 


Field of Experiment to Amateur-Chemistry Enthusiasts 


as a heat-indicating paint. The yellow color 
will change back to red after some hours. 
Scratching the preparation hastens this 
change. 

The color change from yellow back to red 
will also occur more quickly if the original 
precipitate of red mercuric iodide is con- 
verted into crystals. To do this, shake a gram 
or so of the powder with about ten cubic 
centimeters (three teaspoonfuls) of acetone 
for about ten minutes. Filter the solution, 
collecting the liquid that passes through the 
filter in a watch glass. The solvent rapidly 
evaporates from the 
watch glass, leaving 
long, gleaming crys- 
tals of mercuric iodide 
in a few minutes’ time. 

Place several of 
these red crystals on 
a microscope slide or 
a sheet of metal. 
Warm them gently, 
over a small flame, 
until they turn yel- 
low. Now observe one 
of the crystals under 
a microscope or mag- 
nifying glass, while 
you apply pressure to 
it with the point of a 
needle. Wherever the 
pressure stresses it, 
the crystal instantly 
turns back to red. 
Warm the crystal 
again, and the strik- 
ing experiment can 
be repeated as many 
times as you wish. 

If the solutions of 
potassium iodide and 
mercuric chloride are 
hot when you origi- 
nally mix them, the 
mercuric iodide that 
precipitates will be 
yellow instead of red. 
In this case, the pre- 
cipitate settles slow- 
ly. Half an hour after 
mixing the solutions, 
the bottom of the 
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beaker will be covered with red mercuric 
iodide, and yellow mercuric iodide will still 
be dispersed through the upper part of the 
solution, slowly settling out and changing 
into the red form. 

Now for the trick of floating glass mar- 
bles in a liquid. Can you imagine a solution 
heavy enough to buoy up glass, bricks, and 
many kinds of rock, like corks in water? 
This remarkable fluid—which is known as 
Thoulet’s solution, after the French chemist 
who introduced it—is easy to make for your 
self. It is prepared simply by dissolving 


PURIFIER FOR MERCURY. Baser metals amalgamated with 
mercury can be removed with this simple apparatus. The quick- 
silver passes through nitric acid, which dissolves impurities 
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ADD SODIUM 
SULPHOCYAN! 


MERCURIC 


CHLORIDE 





—~ - UNTIL 
PRECIPITATION 
STOPS 


“Pharaoh's Serpents Writhe 
from Trick Matches 














MIX PRECIPITATE 
WITH 5% OF 


WASH THE PRECIPITATE 
ON FILTER PAPER 
WITH WATER, AND 


\ 


ADD WATER 
TO MAKE 
A PASTE 


_ET DRY NATURALLY 





You can April-fool your friends with trick matches doctored with a preparation made as shown in the 
drawings. When a match is struck, a long serpent of ash writhes out of it, to the amazement of your victim 


precipitated red mercuric oxide into a strong 
solution of potassium iodide. 

Start with a clean beaker containing a 
strong, almost saturated solution of potas- 
sium iodide in water. Stir the dried red mer- 
curic iodide into it, a pinch at a time, until 
no more will dissolve. Then filter the solu- 
tion. The clear, pale-yellow liquid that results 
really contains a distinct chemical compound, 
formed by the combination of the iodides of 
potassium and mercury. 

If you have followed directions, you should 
now be able to float glass marbles, pebbles, 
and fragments of brick in the solution. In 
case your experiment fails, the solution held 
too little potassium iodide or mercuric iodide, 
and you will have better success with a 
stronger one. Notice the brilliant array of 
colors that the fluid exhibits, by strongly 
refracting the light that falls upon it. The 
solution has been used in mineralogy for de- 
termining the specific gravity of rocks, for 
separating minerals of different densities, 
and for determining the refractive index or 
light-bending power of crystals. 

Pharaoh’s’ serpents—the Fourth-of-July 
pellets that burn to make a voluminous ash 

can be prepared in several ways. One 


good one is to add a solution of sodium or 
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potassium sulphocyanide (these compounds 
are also known both as sulphocyanates and 
as thiocyanates) to a solution of mercuric 
chloride, until no further precipitate forms. 
Filter off the grayish-white precipitate, which 
consists of mercuric sulphocyanide. Wash it 
on the folded filter paper with plenty of 
water, and then let it dry at room tempera- 
ture. Do not try to hasten the process with 
a drying oven, or it may convert itself spon- 
taneously into ash in the process. 

To make trick April-fool matches with 
your “snake” composition, mix it with five 
to ten percent of its weight of dextrin, and 
enough water to form a paste. While this 
paste is still moist, apply it to the heads of 
the matches. If the match heads are red, a 
little red household dye mixed with the paste 
will help to camouflage it. Anyone not in on 
the trick will get a surprise when he strikes 
one of the doctored matches, for the head 
will burn to produce a “snake” an inch or 
more long. The same paste may be molded 
into pellets to form the conventional Phar- 
aoh’s serpents. 

A small stock of pure mercury, or quick- 
silver, may well be one of your most prized 
laboratory possessions. Though it costs little 
more by weight than many other chemicals, 
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its great density means that your 
money will buy proportionately 
less of it by volume. Nevertheless 
the investment will enable you to 
do fascinating stunts with this 
freakish metal. 

One interesting and beautiful ex- 
periment you can perform with 
quicksilver requires no more than 
you can obtain from a discarded 
thermometer. Close one end of a 
piece of glass tubing, a quarter or 
half inch in diameter, by tying 
several thicknesses of closely wo- 
ven cloth over it. Place a drop of 
mercury in this tubular basket. 
Suspend the tubing vertically in a 
test tube filled with silver nitrate 


solution, made by dissolving about 


a gram of silver nitrate in ten or 
fifteen cubic centimeters (three or 


four teaspoonfuls) of water. Use. 


distilled water, by preference, in 
making up this solution. If you 
use tap water, chemical impurities 
in it are likely to produce a white 
precipitate of silver chloride, which 
you will have to remove by filter- 
ing before you use the solution. 
Soaking through the cloth, the 
silver nitrate solution comes in 
contact with the mercury. Before 


your eyes, a beautiful treelike growth of 
metallic crystals appears. The glistening for- 
into the silver 


mation extends downward 
nitrate solution, below 
the cloth, and consists 
of crystals of pure 
silver. 

If you are fortunate 
enough to have a fair 
quantity of mercury at 
your disposal, you can 
demonstrate its ex- 
traordinary buoyancy, 
which far exceeds even 
that of Thoulet’s solu- 
tion. Iron nuts, brass 
screws, and copper fit- 
tings will bob about on 
the surface of a pool 
of mercury, without 
sinking. The liquid 
metal, thirteen and a 
half times as heavy as 
water, floats them with 
ease. 

In case your supply 
of mercury seems dull 
and lifeless, and leaves 
a trail of scum behind 
it when rolled around 
the bottom of a beaker, 
it is contaminated with 
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Droplets of mercury 
spilled on the table 
are easily picked up 
with this simple de- 
vice. When you suck 
on the tube, quick- 
silver hops obedient- 
ly up into the bottle 








Beautiful crystals 
of pure silver form 
a treelike growth 
before your eyes in 
this striking test 




















impurities. Usually the scum or 
dross consists of a film of oxide of 
mercury, grease, and other foreign 
matter clinging to the surface of 
the larger globules of mercury. 
Metals such as zinc and lead may 
also be present as impurities. Con- 
taminated mercury may easily be 
cleaned, however, by one of several 
methods. 

The simplest way is to prick 
about ten or twelve holes, with a 
needle, in the center of a sheet of 
filter paper. Place the twice-folded 
paper in a funnel, as for ordinary 
filtering, but do not wet the paper. 
Pour the mercury into the filter. 
If there is enough mercury to fill 
the paper cone, the pressure will 
be sufficient to force the quicksilver 
through the holes at the bottom, 
and it will emerge bright and clean. 

While this scheme removes ordi- 
nary dross, it does not get rid of 
baser metals amalgamated with 
the mercury. These may be elimi- 
nated by a simple washing process, 
in which as large a surface of the 
mercury as possible is exposed to 
a nitric acid solution of eight to 
ten-percent strength. 

To assemble a handy mercury 


purifier for this purpose, tie a single thick- 
ness of silk cloth, with a piece of string, over 
the end of a plain (Continued on page 244) 























Reconditioning an 


ILLUSTRATES CARE OF 


the urge to take a watch or clock apart 
and see “what makes it tick.” This 
fascinating and instructive experiment is not 
one to be carried out on your pocket time- 
piece or the mantel clock, a safer subject 
being a retired alarm clock or a worn-out 
dollar watch. Similarly, you can learn a lot 
about the fundamentals of microscope con- 
struction, and the care of your regular in- 
strument, by dismantling and reconditioning 
an old-timer—one of the brassy veterans that 
are still to be found by the hundreds in pawn 
shops and secondhand stores. 
Although this article is largely an account 


FE te asze at some time or other, has 





of how such a veteran microscope was over- 
hauled and put into fairly good working con- 
dition, it goes a bit farther by pointing out 
several processes that can be used in repair- 
ing other kinds of instruments, such as 
cameras, and in building accessory micro- 
scope equipment. 

The other day, I wandered into the shop of 
a dealer who handles used photographic and 
optical equipment, and came out with the 
microscope shown in the illustrations. It is 
in instrument of German manufacture, age 
unknown but obviously sufficient to make it 
eligible for a pension. It takes a standard 


eyepiece, but the two objectives that came 
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Old Microscope 


MODERN INSTRUMENTS 


with it do not have the 
Society threads now used 
universally on standard 
laboratory and research 
microscopes. Magnifica- 
tion, as nearly as has been 
determined, runs’ from 
about 150 to well over 500 
diameters. The definition, 
particularly with the low- 
er-powered objective, is 
excellent. With the higher 
powers (up to about 550 
X), stained bacteria can 
be seen clearly. 

The program of rejuve- 
nation called for a com- 
plete dismantling and 
thorough cleaning, fol- 
lowed by refinishing of the 
parts requiring it, the ad- 
dition of any missing 
items, and the making of 
one or two auxiliaries that 
would extend the possibil- 
ities of the instrument. 

Since the complete over- 
hauling of a microscope 
objective is a job for an 
experienced lens man, no 
attempt was made to dis- 
mantle the two objectives 
that came with this instru- 
ment, other than to un- 
screw the various seg- 
ments so the lenses could 
be cleaned. Many ob- 
jectives can be separated 
into several units without 
disturbing the centering 
or other adjustment of the 
lens elements. In this case, one of the ob- 
jectives is of the divisible type, the magnify- 
ing power being controlled by unscrewing 
or replacing elements. 

To clean an objective or eyepiece lens, first 
use a small, soft, and perfectly clean artist’s 
brush to pick off any lint or particles of dirt 
that may be present. Then use 
lens tissue paper or a soft, well- 
laundered cotton or linen handker- 
chief to finish the job. Wipe the 
lens surface lightly, and in a cir- 
cular motion. If necessary, breathe 
on the glass to moisten it; but 
never use a cloth or paper wet with 
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MORTON C. 
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any liquid such as water or alcohol, except 
in very extreme cases; and then do not let 
the liquid run between the lens and mount. 

Further dismantling of the microscope in- 
cluded removing the body tube, separating 
the pillar and horseshoe-shaped base, taking 
out the fine-adjustment screw, and removing 
other parts so they could be cleaned. 
In this particular instrument, the 
body tube slides in an outer, split 
tube that is in turn supported by 
two parallel arms having pointed 
bolts engaging shallow holes in the 
pillar, and a brass block soldered 
to the outer tube. The fine-adjust- 
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Brass parts can be given a durable oxide finish by 
dipping in a copper carbonate-ammonia solution 


ment screw works against a projection of the 
block that enters a slot in the pillar. Coarse 
adjustment is effected by sliding the one 
tube inside the other with the fingers. 

The tubes and pillar were in fairly good 
condition, the gold lacquer that originally 
was used to finish them being practically 
intact in spite of its age. So it was decided 
that they would need only cleaning with 
soap and water. The part of the body 
tube that slid inside the outer tube was 
not lacquered, and required cleaning 
and polishing. 

There are numerous ways to clean 


brass. If the surface is considerably blackened, 
much of this can be removed with vinegar or 
twenty-eight-percent acetic acid in which a 
considerable amount of table salt has been 
dissolved. Immerse the pieces in this solution, 
or swab it over them with a cloth, rubbing 
well. Wash the metal in clean water, dry, 
and polish with some good brass polish. 
Usually, if you have a good polish, the salt- 
and-vinegar treatment is not required. 

The polished surface can be preserved by 
lacquering. For this, you can use a good 
grade of transparent brushing or spraying 
lacquer. Spraying gives the smoother finish, 
but requires a paint gun for proper application. 

Preliminary observations through the micro- 
scope had revealed that definition suffered 
because of stray light reflected from the in- 
side of the body tube. The trouble was caused 
by the disappearance of the original dead- 
black coating, and was easily remedied by 
painting the inside of the tube, except where 
the eyepiece slides into it, with optical 
lacquer. This is a jet-black lacquer that dries 
with a dead-mat, nonreflecting surface. You 
can make your own optical lacquer simply by 
diluting some brushing lacquer with about 
four times its volume of thinner, and adding 
a generous amount of dry lampblack or drop 
black. Stir until evenly blended, and make 
a test application on a piece of scrap metal. 
If the lacquer does not have enough covering 
power, add more pigment. If it dries with a 
shiny surface, add more thinner and pigment. 

The foot of the microscope was, like so 
many of these old instruments, covered witha 
black paint that someone had daubed on with 
total lack of artistry. This was removed by 


Here a new stage clip is being made by 
soldering a metal strip to a pin. One of 
the original stage clips can also be seen 


At the left, the substage diaphragm 
is being reassembled after finish- 
ing. The stage has been enameled 
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Right, a homemade mechanical stage 
is added to improve the performance 
of the microscope. Below, cleaning 
objectives with an artist's brush 
and lens tissue or a handkerchief 


washing with lacquer thinner (regular paint 
remover could have been used as well), and 
the metal was cleaned up with steel wool 
until it was uniformly bright. Then it was 
refinished with bake-on enamel. The bake-on 
enamel used is a finishing material containing 
plastic pigment which, under the action of 
heat, fuses into a hard, smooth finish that is 
much more durable than ordinary lacquers 
or paints. It costs around eighty cents a 
quart, and is supposed to be applied with a 
spray gun, but can be put on small areas 
quite satisfactorily with a camel’s-hair brush. 
After drying in air for fifteen minutes to an 
hour, the lacquer is subjected to about 200 
degrees F. for at least two hours. Although 
a suitable oven is ideal for this, small objects 
such as the microscope parts can be baked 
very well by suspending them 12” or so above 
a gas or oil stove burner whose flame is 
turned low. If you want to, you can use a 
twenty-cent oven thermometer to check the 
baking temperature. 

The stage of the microscope was found to 
be brass that long since had lost its upper- 
surface finish, if it ever had any. The stage 
was cleaned with steel wool, and refinished 
with black bake-on enamel, which made it 
look surprisingly handsome. 

This microscope has a substage-diaphragm 
arrangement consisting of a rotatable disk 
with several holes of different sizes. Before 
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applying enamel to the 
underside of the stage, the 
screw holes used to attach 
the diaphragm and click 
arrangement were plugged 
with match sticks whittled 
down to size and turned 
into the threads. These 
were removed after the 
enamel had air-dried, but 
before baking. 

The brass substage dia- 
phragm and some of the 
other parts did not lend 

themselves very well to refinishing by enamel- 
ing, so it was decided to blacken the metal 
chemically. This kind of work can be done 
as follows: Dissolve a quantity of copper 
carbonate in ammonia water (ammonium 
hydroxide). This produces a brilliant blue 
solution. If you cannot obtain dry copper 
carbonate from the drug store, you can make 
it by treating a solution of copper sulphate 
(blue vitriol) with a solution of sodium 
carbonate (washing soda). The copper car- 
bonate, being insoluble in water, will pre- 
cipitate out. Let the flask or jar containing 
it stand until the (Continued on page 242) 
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“METAL PIN 


| THREADS 


Details of coupling 
for a modern objec- 
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Connected between radio and house wiring, this de- 
vice selects the proper filter to eliminate radio noises 


Curved Mica Condensers 
Have High Stability 


FIXED mica condensers are now available in 

a new curved form. According to the manu- 
facturer, the curved shape materially in- 
creases their overall stability and results in 
maintaining their original capacities, regard- 
less of variations in atmospheric temperature 
and humidity. In making the new-type unit, 
specially treated sil- 

~ ver is first sprayed on 

‘ the mica, after which 

the latter is put under 
pressure and then 
vacuum-treated_ to 
create a solid mass 
and eliminate mois- 
ture from the mica. 
Contact to the silver 
plates is made by 
pieces of metal foil. 


Condensers 
are available 
in two styles 


2908 


Radio 


ELECTION of the correct 

S power filter to prevent 

man-made static from en- 

tering a set through the 

house wiring is simplified 

by a new testing instru- 

ment. Housed in a compact 

steel case, the unit contains 

five efficient filter circuits, 

connected to a rotary tap 

switch so that any one may 

be selected by a flip of the 

control knob. When the instrument is plugged 

into the house-lighting circuit and then con- 

nected to the set, the switch is turned until 

the operator locates the filter circuit that best 

cuts down a specific power-line noise. Electric 

razors, vacuum cleaners, and other electric 

devices used in the home can also be con- 

nected to the selector to determine which 

filter cuts out the noise they make in radio 
sets that are operated near-by. 


Radio Experimenter’s Kit 
Holds Clips and Clamps 


SEVENTY-SEVEN separate items are con- 
tained in a handy kit of miscellaneous 
clips, clamps, and other small accessories, 
recently marketed for radio experimenters, 
set builders, and service men. Neatly stored 
in compartments in a cardboard box having 
a sturdy hinged cover, the kit includes both 
steel and copper clips, rubber insulators, 
ground clamps, and test prods, housed in a 
convenient form either for use on a work- 
bench or to carry along when doing work 
away from the shop. 
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Dummy Antenna Aids in 
Tuning Transmitters 


“HAM” operators will find good use for a 
new dummy antenna in the form of a resistor 
housed within a gas-filled glass tube. First, 
the unit provides a handy means for tuning 
up an amateur radio transmitter to maxi- 
mum efficiency, by making possible accurate 
measurement of the radio-frequency power 
output, and therefore the efficiency, of the 
final amplifier, as well as of preceding stages. 
Second, it can be employed, while tuning up 
the transmitter, to keep the signal off the 
air and eliminate interference. Resistance 
values of seventy-three and 600 ohms are 
available to match concentric, twisted-pair 
or open-wire antenna leads. 


New Clip for Grid Caps 
Fits Any Type Tube 


A NEW grid-cap connecter just introduced 
consists of a clip with spring jaws specially 
designed to give a firm grip on radio-tube 
grid caps of all sizes, a rubber insulator for 
the clip, and a ten-inch, rubber-covered wire 
terminating in a standard phone tip. The 
clip, placed on a tube cap in either a hori- 
zontal or a vertical position, will not slip off 
the cap, no matter how hard the tube itself 
is jostled. However, the makers claim that 
the clip will not injure or break the grid cap, 
for when the clip itself is struck accidentally, 
t instantly pulls loose without damaging the 
ap. The unit is pictured in use above. 
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Housed in a gas-filled bulb, the resistor permits 
transmitter-output measurements while off the air 


Ajustable Jacks Support 
Chassis During Repairs 


REPAIRING and adjusting a radio are simpli- 
fied when the chassis is supported on the 
jacks and illuminated by the gooseneck lamp 
shown in the photograph below. Made of 
metal, the jacks are adjustable for height by 
means of thumbscrews. 


Daca 


nih ifh Ome 
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Thumbscrews hold the jacks at any convenient height 
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Decorative and doubly useful, the efficient radio shown above is a worth-while addition to one's desk top 


OMBINING usefulness with 
novelty, this folding book- 
end radio provides some- 
thing new and novel in the 

design of radio cabinets. It is a set 
that should appeal to every one who 
builds radio receivers as a hobby. 
The circuit chosen uses four of the 
latest all-metal electric tubes and 
will operate equally well on either 
alternating or direct current. Al- 
though not a tuned-radio-frequency 
receiver, this set is just as sensitive 
and selective, and is cheaper to build 


BUILD THIS 


Book-End Radio 


tor Your Den 


because only one coil and one tuning condens- ance-coupled to one of the new triodes, which 
er are needed. A regenerative detector built is in turn resistance-coupled to a 25A6 output 
around one of the new radio-frequency pen- pentode. The fourth tube, the 25Z6, rectifies 
todes is used in the first stage, and is resist- the current for the receiver, changing the al- 


Make the wooden cabinet to dimensions in the 


RECESSED 
FOR BACK 








drawing. Note how ends fold in for carrying 
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By ARTHUR C. MILLER 


ternating house current to direct. However, 
when plugged into a D.C. outlet, this tube 
merely acts as a resistance. 

Regeneration is controlled by a 20,000-ohm 
variable resistor, which is connected across 
the tickler coil. The slider, or arm, of this 
variable resistor is grounded to the chassis 
through a .0005-mfd. mica condenser. A 
6-mh. choke is inserted in the plate lead of 
the detector tube in order to keep radio- 
frequency currents out of the audio stages, 
and also to add to the smoothness of the re- 
generation control. The grid-leak detection, 
chosen because of its greater sensitivity over 
the usual bias method, 
consists of a one-meg. 
fixed resistor in parallel 
with a .00025-mfd. mica 
condenser. 

A plug-in coil must be 
used with this circuit 
since a standard A.C.- 
D.C. antenna coil has no 
tickler winding. This coil 
is tuned by a .00036-mfd. 
single-gang variable con- 
denser. Inserted in the 
ground lead of the pri- 
mary winding on the coil 
is a new type of tuning 
control, which may be 
best described as a selec- 
tivity control. It consists 
of one of the new ultra- 


flat tuning condensers at 


right, the 


using molded-plastic insulation, and is mount- 
ed on the front panel behind the plug-in coil, 
between the tuning condenser and the 20,000- 
ohm variable resistor. 

Decreasing the capacity of this condenser 
increases the selectivity of the receiver. At 
its minimum setting, it will cut down the vol- 
ume by decreasing the coupling of the pri- 
mary and secondary coils. This is especially 
useful when tuning to a strong signal. 

A .0005-mfd. and a .002-mfd. mica condens- 
er are used in the plate leads of the first and 
second audio stages, and help to cut down 
feed-back and unwanted oscillation, which 
would cause distortion in the loudspeaker. 

To avoid any excessive hum that might be 
caused by the compactness of the circuit, a 


The chassis end of the unit and, 
loudspeaker 


end. 


Diagram below shows the wiring 
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SPEAKER 


Sh K2 
BOTTOM VIEW 


200 OHMS OF SOCKETS 
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total of 76 mfd. should be used for filtering 
the rectified direct current. The filter circuit 
is made up of four electrolytic condensers, 
one 20 mfd., two 16 mfd., and one 24 mfd. 

The cabinet is easy to build, and may be 
made at home from any kind of wood, such 
as pine, walnut, or mahogany. After care- 
ful sandpapering—with the grain, not 
against it—the finished cabinet can be given 
one or two coats of stain, depending upon how 
dark a finish is desired. Once these coats 
have thoroughly dried, a thin layer of shellac 
can be applied and rubbed down to kill some 
of the gloss. Rubber feet will raise the book 
ends and provide room for the speaker cord 
that runs from the compartment box at one end 
which houses the chassis to the compartment 
at the other end which houses the 5” perma- 
nent-magnet speaker. A _ built-in aerial is 
used so that no antenna or ground connec- 
tions are needed for good reception. 





LIST OF PARTS 
FOR BOOK-END RADIO 


One 6SJ7 tube. 

One 6SF5 tube. 

One 25A6 tube. 

One 25Z6 tube. 

Antenna condenser, .00042 mfd. 

Tuning condenser, .00036 mfd. 

Electrolytic condenser, 24 mfd., 150 v. 

Electrolytic condenser, 20 mfd., 150 v. 

Two electrolytic condensers, 16 mfd., 
150 v. 

Electrolytic condenser, 10 mfd., 25 v. 

Electrolytic condenser, 5 mfd., 25 v. 

Mica condenser, .0005 mfd. 

Mica condenser, .0002 mfd. 

Tubular condenser, .1 mfd. 

Tubular condenser, .02 mfd. 

Tubular condenser, "(005 mfd. 

Tubular condenser, .05 mfd. 

Tubular condenser, .002 mfd. 

Line-cord resistor, 200 ohm. 

Re. istor, meg., % watt. 


1 
Resistor, 2 meg., % watt. 
1 


Resistor, % meg., % watt. 
Resistor, 750,000 ohm, ™% watt. 
Resistor, 200,000 ohm, % watt. 


Resistor, 100,000 ohm, % watt. 


Resistor, 5,000 ohm, % watt. 

Resistor, 4,000 ohm, 1 watt. 

Resistor, 700 ohm, 1 watt. 

Switch and volume control, 20,000 ohm. 
Radio-frequency choke, 6 mh. 
Six-prong, plug-in coil. 
Miscellaneous:—Speaker, four midget 
octal sockets, aluminum chassis, cab- 
inet, wire, etc. 











midget, 

This particular tube, the 25A7GT, is re- 
ally a pentode tube and a half-wave 
rectifier in one. The pentode section is 
used as a regenerative detector, — 

In spite of the compactness of the steel 
cabinet (5” by 4” by 3”), it is an easy 
matter to mount and wire the parts, as 
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_HEATER 
CATHODE (PENT) 


~ PHONES + 








15,000 
OHMS 














15,000 ohm 
Resisto, 


2 Mep. 


R » 360 , 
2dio-freque 
INDICATES GROUND TO CHASSIS = A.C.- D.C. | Set og six 


| Line Cord 











All gre et agers a the diagram. 
Note particul negative ne connection 
to pentode-tube screen, and absence of a ground 


Bottom view of the chassis, below, 
indicates how 

Both top and bottom 

removed to facilitate the wiring 


A very simple filtering sys- 
tem, consisting of only one 
high-capacity electrolytic con- 
denser, is used. The earphones — 


this type are grounded | 
rubber grommet Pode aged 


500014 MED. 


‘akeatie 
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Tricks 


for Car , 
Owners 





While the wheel is 
steadied with one 
hand, the truck is 
maneuvered with 
the other to raise 
it and skid it into 
place on the hub 


Homemade Dolly Helps Put Wheel on Hub 


LIFTING automobile wheels and maneuver- 
ing them into place on a car hub is made 
easy by a simple lifter consisting of a piece 
of hardwood slotted at one end and mounted 
on caster wheels. When putting on wheel, 
the lifter is placed close to the hub and the 
wheel is rolled into the slot. With one hand 


rh ae oe ‘ 
ae ad ‘ Cae 
eee ae Bi: 

i By ve Be 


Garage Door 
From Scraping the Ground 


Caster Keeps 


SAGGING garage doors that scrape along 
their bottom edges when being opened or 
closed, are soon pulled out of shape and re- 
quire replacement. To prevent this, fasten a 
roller or heavy caster to the bottom of the 
door to support the door’s weight and make 
it swing more easily. Saw of* the caster shaft 
and bolt or weld the roller to an angle iron, 
as shown above. Of course, a smooth rolling 
surface is desirable.—C.E.B. 
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steadying the wheel, the other operates the 
unit’s hinged handle to hoist the wheel and 
skid it into place, the casters acting as pivots. 
The hinged handle permits the lifter to be 
folded for easy storage. If storage space is 
not at a premium, this feature can be omitted, 
simplifying the construction.—C.H.W. 


Rubber Tubing Insulates 
End of Battery Cable 


IN REPAIRING a car starter motor, sparking, 
caused by the bare end of the battery cable 
touching some metal part, can be prevented 
by slipping a short length of rubber hose over 
the cable end as soon as it is removed from 
the starter.—R.L. 


Y PIECE OF RUBBER HOSE 
INSULATES CABLE END 
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SNAPSHOTS at NIGHT are simpler and surer than ever with 









HOUSANDS are clicking away 
indoors these evenings, as con- 
fident of getting good snapshots as though 
they were taking pictures outdoors in the 
sunlight. That’ show simple, how sure, night- 
time picture taking has been made. With 
fussy posing out, even the inexperienced 
picture taker gets lively, informal, true-to- 
life snaps. You need less light indoors than 
ever before; and you use any camera 
that takes the new high speed film, 
Kodak Super-XX—even an inex- 
pensive Brownie. 

FREE BOOKLET ...A single reading, and 
you're ready to make nighttime snapshots 
you'll be proud of. Non-technical text, inter- 
esting photographs, easy-to-understand dia- 


grams, and light arrangements. At your dealer’s 
.. Eastman Kodak Company, Rochester, N.Y. 


EASTMAN'S NEW 








Kodak Super-XX is 
about four times as 
fast as ordinary film 











ALL YOU NEED 


I. Your present camera 
loaded with the new 
Kodak Super-XX Film 


2. A couple of inexpen- 
sive Mazda Photoflood 
lamps in Kodak Handy 


Reflectors 
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Filling Scratched Places 
Without Spotting Finish 


SCRATCHES and chipped spots on the finish 
of a car, always entering wedges for the dam- 
aging effects of rust, are hard to repaint 
without leaving the finish uneven and spotty. 
A better way to do the job is to clean the 
marred surface with gasoline, and then rub 
in a small amount of paint with a soft cloth, 
pressing firmly but not too heavily. The paint 
will fill in the scratches, but can easily be 
wiped off the surrounding surfaces to prevent 
unevenness.—A.C.S. 





Twisting Gives Tension 


to Loose Fan Belt 





NOT long ago, I 
found that the mo- 
tor of my car was 
running hot and 
finally traced the 
cause to a _ loose 
fan belt. When I 
tried to fix this, I 
discovered that the 
tension adjustment 
had been tightened 
to the limit. Being 
unable to replace 
the belt immedi 
ately with a new 
one, I found a solu- 
tion to the problem 
by giving the flat 
belt a _ twist, a: 
shown in the illus- 
HARLEY-DAVIDSON MOTOR CO. bod tration reproduced 
yept. I'S, Milwaukee, Wisconsin 

Send _ illustrated literature and FREE copy at the left. This 
Bn naar -jieareveling Magasine. | tightened the belt tension sufficiently to a! 
_ low me to drive the car many miles before 4 
replacement was necessary, thereby giving 
me considerably more service from the belt 

than I would otherwise have had.—L.A.B. 





216 Please mention PoPULAR SCIENCE MONTHLY when writing to advertisers. POPULAR SCIENCE 








THAT a hydrometer reading of a battery 
not the real indication of the battery’s 
mdition? This reveals only the chemical 
mndition. To find the power available, 
is necessary to check the battery under 
vad with a low-reading voltmeter. 


THAT a common cause of voltage loss and 
nsatisfactory performance in the pri- 
iry ignition circuit is excessive resist- 
ce in the cables? New cables that are 
0 small will not remedy this condition 
they must be of proper size. 


AND DO YOU KNOW THAT—? 


ickard Electric is the only 


cable company that 
ins mechanics with a program of Service Films 
d Service Instruction Manuals on Re-Wiring. 
is means that when you drive into a service 


THAT voltage loss — caused by excessive 
resistance in cables, connections, or parts 
—may make the difference between a 
car that will start and a car that won't 
start? Battery cables and ground straps 
must be full size and free from corrosion, 


THAT cracked and oil-soaked insulation of 
the spark plug wires allows electricity to 
leak away and robs yourcar of pep, power 
and economy? Packard 440 ignition cable 
has a secret-formula protective sheath 
that seals in the high voltage, 


Warren, Ohio. 


ition or garage where Packard cable is used, 
u are sure of getting the highest quality cable, 


THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE 
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THAT some battery cables have only 50% 
as much copper in the core as the stand- 
ard No. 1 gauge cable—and, therefore, 
have only 50% of the current-carrying 
capacity? All Packard battery cables are 
No. 1 or No. 0 gauge. 


0% LOSS in Voltage 
0% LOSS in Candlepower 


3 


THAT a 10% loss in voltage in the lighting 
circuit causes a 30% loss in candlepower? 
Because of this ~and because old, worn 
or undersized cables are a dangerous fire 
hazard—good wiring is a very important 
safety factor, 


installed by mechanics who know how. Packard 
Electric Division, 


General Motors Corporation, 


IZ, 


INDUSTRY 
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KEEP TOOLS IN TRIM. 


MAKE MODELS 
TU 








MOBIL HANDY OIL 


This oil won’t “gum up” your 
models. It’s light—penetrating 
—lubricates household electri- 
cal appliances, sewing and 
washing machines, bicycles, 
toys. Fine for automobile gen- 
erators, hinges, etc. Convenient 
wall bracket freewith everycan. 
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MOBILGLOSS - MOBILWAX - MOBILWAX PAD 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY . MOBIL UPPERLUBE © 
MOBIL HYDROTONE - MOBIL SPOT REMOVER Ne 


BY THE MAKERS OF MOBILOIL 


f- 
3 





bil 
Handy Oil 


for automobile and 
household uses 









Made by the 
Makers of Mepiiotl 


SAVE ON REPAIRS 
Quiet Car Engine 


MOBIL UPPERLUBE 


Add to your gasoline. It reach- 
es the engineasavapor. Its spe- 
cial impregnating ingredient 
protects uppercylinders, piston 
ringsand valvestems fromrust 
and wear. Reduces carbon. 





Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


















CUT FROM 
TREAD OF 
TIRE 

















Paddle Cut from Old Tire 


ls Handy Hammer Cushion 


A PADDLE-SHAPED piece cut from an old tire 
tread forms a handy addition to a motorist’s 
garage tool kit. It can be used to advantage 
in driving bolts or bushings, as pictured 
above, where direct blows of a hammer would 
batter the rims or threads of the metal part. 
The tire-tread paddle is also useful for repair 
work on dents in car fenders. If the rubber is 
cut from the tough, reénforced part of the 
tire casing, it will stand up well under the 
heaviest of hammering.—A.H.W. 


Spout Improves Water Pail 


ANY water pail used for filling an automo- 
bile radiator can easily be improved by form- 
ing a simple pouring spout near the top, as 
demonstrated in the illustration below. A 
small slit is cut into the side of the pail direct- 
ly below the rim, and the part below the slit 
is bent outward to form a spout. Water then 
flows through the spout into the radiator 
hose in a small, controlled stream, instead of 
slopping over the radiator rim and running 
down over the car finish.—J.K.L. 








A spout cut in the pail 
keeps water from spilling 
on the finish of the car 
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when I was in a hurry!” 


“Four months ago I began having starting trouble 
and it always seemed to happen when I was in 
a hurry! 
“I took my car to one garage after another. Each 
time they’d recharge the battery and tell me it 
was O. K. And each time I'd have another starting 
failure in less than two weeks. It seemed even 
the most experienced mechanics couldn’t locate 
the REAL trouble. 


“Finally, a friend told me about Willard Starting 
Service. Doubting but desperate, I agreed to try 
once more. I went to your Willard Dealer here. 


“Believe it or not, in 15 minutes he checked the 
ENTIRE electrical system of my car...located the 
trouble (which wasn’t in the battery at all) and 
fixed it so it stayed fixed. In my opinion you have 
made a real contribution to American motoring 
with this new Willard Starting Service. It’s great!” 


Here’s How It Can Protect You 


Your Willard Dealer has a new instrument (called 
the Willard Electrical Check) that “x-rays” the 
entire starting system—under actual load condi- 


THE STRANGE CASE OF MR. L. D. ROGERS... 






MR. L.D. ROGERS 


Monroe, La. 


tions. With it he can locate worn or undersize 
cables, loose connections, faulty wiring, voltage 
regulators and generators that need adjustment 
... the things that cause most starting failures. 


We offer you this Willard Starting Service, as our 
way of EARNING your patronage. It will save 
you money—save you trouble—and relieve you of 
worry... come in and try it. 


Your Willard Dealer 


You can identify our station 


y this sign. 





If you are interested in the “‘why” and “how” of the instrument that makes this service possible, 
send a letter or postcard to Willard Storage Battery Company, Dept. C-4, Cleveland, Ohio. 
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WEW 
SPEEDY 


( LiquiID) 


MADE BY DUPONT 





Cleans the Car...and 





gives a wax polish 








Putting a wax polish on your car isn’t the 
long tough job it used to be. Far from it! 


Now, with the marvelous new Du Pont 
Speedy Wax, you can clean the finish and 
give it a Wax polish in one easy operation. 
You do beth jobs at the same time easily 
and quickly. And what a long-lasting lustre 
you get! Speedy Wax 1s = 

fine for all types of car <e 2 al . 
finishes. Try it. r 

s 8 8 > Quip 

Sample for you... We'll 
gladly send you a generous 4 
sample of Speedy Wax— WAX 
enough for fenders and 
hood. Just send 6¢€, to help . ry CLEANS 
cover postage, to Du Pont, wo 


Dept. SP-1, Wilmington, 
Delaware 


















SCRATCHED FENDERS are repaired easily 
with Du Pont TOUCH-UP BLACK. It is 
easy to apply—use the brush in the can. 


9290) 





———— 
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SIMPLIFY YOUR WOR 
WITH 


Full-Size Patterns 
of Cabin Cruiser 


F YOU intend to build our new 17’ cabin 

cruiser, you will find that full-size patterns 
will make your work much easier. The set 
costs $2.50 and includes patterns of all th: 
frames (including the two transoms), the 
main deck beam, and the stem. The cabin 
beams are not included because these vary 
slightly in individual cases. 

Blueprints of the cruiser, drawn to scale, 
cost an additional $1.00. If you wish both the 
prints and the patterns, the total cost is $3.50. 
Patterns are drawn to order by the designer, 
which takes a week or two. 

A complete list of our blueprints will be 
mailed upon receipt of a stamped, self-ad- 
dressed envelope. If you are interested only 
in boats, ask for the special boat leaflet. A 
partial blueprint list follows: 


BOATS 


Cabin Cruiser, 17’ long, for use with outboard or 
inboard drives, 356-357-358-359 $1.00 
Camper’s Utility Boat, 11’ 2” long, canvas-covered 
for outboard motor or rowing, 281-R ) 
Canoe, 16’ canvas-covered kayak; can be used with 
sail, 192-193-194-R , . 1.00 
Canvas-Covered Duck Boat, 13’ 6” long, 279-R ) 
Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long, 
weighs 115 or 160 lb., for motors from 3 to 16 
h.p.; can also be rowed, 344-345-R 
Motorboat-Rowboat, 13’ long, decked hull, for use 
with outboard or inboard drives, 147-R 
Outboard Racer, 10’ 4” long, weighs 114 lb., for class 
‘“*A’’ and ‘‘B’’ motors, 211-212-R 
Racing Sailboat BLACKCAT, 13’ 4” long, weighs 250 
Ib., Marconi rigged, 321-322-323-R..... 1 
Sailboat, 12’ long, weighs 200 lb.; has fast skim- 
ming-dish hull, 314-R ) 
Sectional Rowboat, 9’ 8” long, weighs 60 lb., all- 
wood construction; can be used with small out- 
board motor, 340-341-R aes 7) 
FURNITURE 
Combination Magazine Rack and Foot Rest: also 
Paper-Napkin Holder and Key Rack, 364A ‘ ) 
Double-Decker Bed, 277A ) 
Early American Round-Top Stand, 191A : 0 
Fireside Bench, Colonial, 187A-188A ia 0 
Flat Top Desk, 2’ 2” by 4’ 2” top (no turning), 20 ) 
(Continued on page 222) 
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Aways You Save with Mobiloil 











, SAVE OIL. s00°r. ye SAVE GAS. MOBILOIL ENDS COSTLY 
IN TODAYS CYLINDERS “OIL DRAG PISTONS WORK SMOOTHLY 
BUT MOBILOIL WONT MAY SAVE 7% FUEL ! 

BREAK DOWN ! 


PGLEANING |’ | 4, WEAREREPAIRS 
STICKY VALVES SURE PROTECTION FOR PARTS 


eer CENA WITH MOBILOULS 3 FILMS 
































OU ‘‘ROB PETER TO PAY PAUL” when you use oil 
built to emphasize one or two good qualities! 
Engines are over 30% faster... 100° F. hotter...than 
a few years ago. They demand oil that resists wear, 
carbon, gum, “oil drag,” equally well! 
Mobiloil does that! It’s distilled, refined, dewax- 
ed, filtered, to give Balanced Protection. 


RESULT: See the blackboard above. Mobiloil saves “ONY. ya y = 
you money 4 ways! Socony - Vacuum Oil Co., Inc. ay wry oll COMPAR"! 


OBILOIL:2—~ 
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TRE SAW OF TODAY 






































Time, now, to enjoy ownership of a finer 
saw. The Disston D-23: Lightweight, 
straight back, narrow blade. True taper 
ground. Runs easy and cuts fast. Disston 
Steel. High polish, striped back, beautifully 
etched. Applewood handle, full carved, 
weather proof finish, 26" length . . . $3.85 
Also Disston D-8, ‘‘The Saw Most Carpen- 
ters Use.’’ Skew back, 26” length. . . $3.50 
Also KEYSTONE made by DISSTON 
saws, 26” cross-cut $1.00 up; Rip $1.50 up 


These prices apply only to United States; for others, 
write Henry Disston & Sons, Ltd., Toronto, Canada. 


and the Hint of the Month 


To make a perfect- 
ly square end cut is 
easy, when the face 
ofthe board is mark- 
ed square and a 
Disston try square 
used, as illustrated, 
to keep the saw in 
a vertical position. 













FREE BOOK 


Disston Saw, Tool 
and File Manual, 
radically revised. 
How to set and file 
saws. Howtochoose 
and use saws and 
tools. Many home 
workshop hints like 
one above, in its 48 
pages oftextand pro- OISSTON a MANUAL 


fuse illustrations. 


END COUPON! 


Henry Disston & Sons, Inc. a... a 


410 Tacony, Philadelphia, U.S.A. May 6-13 


Please send me FREE copy of the 
new Disston Saw, Tool and File Manual. 
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(Continued from page 220) 


Floor Lamp, with tripod base, 243A............::sccssceeceeseees 
Four-Leaf Card or Occasional Table, 239A................ 
Hanging Wall Cabinet, 942” by 24” by 4154”, 280A.... 
Magazine Rack, ladder-back style, 250A = 
Sewing Table, 16” by 20” top with drop leaves (no 
turning), 1 : see legilatbiaialoncantend , 
Silverware Chest on Stand, 256A.................... 
Smoking Stand. modern, 238A ; pedeis nee “ 
Tea Wagon, with removable tray and drop leaves, 
20” by 30” top (turning), 13... 
Upholstered Stool, 240A... 





MODELS 


BLUENOSE, famous fishing schooner, 17%%” hull, 
110-111-112- sd 
Civil War Ships MONITOR, MERRIMAC, and 

HARTFORD, water-line models 3%”, 5%”, and 
5%” long respectively, 258 : 
Clipper Ship GREAT REPUBLIC, 31%” hull, 272- 
273-27:i-R couceionah 
Clipper Ship SEA WITCH, 9%” hull, 21. a : 
Coast Guard Patrol of 165-ft. Type, <v%” hull, 
286-287-R oe ‘ 
Concord Stagecoach DIAMOND TALLY-HO, 20%” 
long, 115-116-117-R seat : ; 
Confederate Raider ALABAMA, 21%” hull, 335- 
336-337-R : 
Elizabethan Galleon REVENGE, 21” hull, 206-207- 
208-209 
Fishing Schooner WE’RE HERE of ‘‘Captains 
Courageous,’’ 9%” over all, 351-R... peidded a 
Gettysburg Cannon, 11%" long, 292A-293A 
BE. BE. B. BOUTS, BIG" Wa, BBE... .00scccccescescoccese 
Liner NORMANDIE, 20%” hull, 264-265......... 
Liner QUEFN MARY, 10%" hull, 283... ; 
Locomotive Hudson type, HO gauge, 14” long, driven 
by 6-volt motor, 329-330-R . 
NOURMAHAL, power yacht, 8%” hull, 276 
Ocean Freighter, 14” hull, 271 weaned 
Construction kits are available for tome) 
of these models. Turn to page 224. 


RADIO 


All-Wave Portable Receiver, 2 tubes, battery oper- 
ated, 217-R P : 
Amateur Short Wave Receiver, 3 tubes, battery or 
110-volt A.C. or D.C. operation, 155 
Beginner’s Battery Receiver, 365A. .............ccccccccsssseseeee 
Full Electric Headphone Receiver (can be made com- 
pact for portable use), 130...... : ; 
One-Tube Receiver, battery operated, 103 ‘ 
Snort Wave Converter; a full electric unit that al- 
lows short-wave reception with high-grade 
broadcast receiver; attaches to antenna post of 
receiver, 137 . sega 


LEAFLETS AND BOOKLETS 


Home Workshop Index for 1937 : 

Home Workshop Index for 1938 iachieiatiial a 

How to Build and Operate an Inexpensive Arc 
Welder and Spot Welder 

How to Make Your Own Marionettes —_— 

Resilvering Mirrors at Home (leaflet)................ baie 

Workbenches and Tool Cabinets (leaflet).................. 


Plans for Your Workshop 








Populer Science Monthly 
353 Fourth Avenue, New York 


as follows: 


Name..... saan piemaieniainasina cendanibnde puilnisililichesibiasaleained 
Street... 


City and State 
(Please print your name and address very clearly.) 





Send me the blueprint, or blueprints, numbered 


I am inclosing dollars........... ..cents 
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: ours for 
“ better engine performance 


In addition to Sillimanite insulators, Cham- 
pions are the only spark plugs with Sillment 
construction, a compressed dry powder, which 
permanently seals them against troublesome 
leakage common to ordinary spark plugs. This 
patented and exclusive Champion feature insures 
perfectly uniform combustion in every cylinder, 
eliminates pre-ignition, service troubles, com- 
pression loss and early electrode destruction. 
This results in greater economy and marked 
improvement in all around engine perform- 





ance. They are the spark plugs champions use. 


| IT? THRIFTY TO INSTALL NEW SPARK PLUGS—DEMAND CHAMPIONS 


"RIL, 1939 Please mention Poputar ScteNcE MONTHLY when writing to advertisers. 223 





The new 

Thin Gillette 

Blade has edges of an 
improved type, hard 
enough to cut glass 































4-10: 


8B tor I9c 


You men who want utmost shaving 
luxury of course demand— 


“Mette Blue Blade 


ev men who demand ultra shaving com- 
ye SS elaem astm Call icaccs s}itiameir elcm milalatanletrac 
— largest seiling of all brands. With this heavy- 
duty blade vou get immaculate shaves — shaves 
that give you a feel- 
ing of weil-being. 
Every man can afford 
this luxury—for it 
COMMS Less than one 
cent aday. When vou 
ask for these deluxe 
yslades vour dealer 
knows that you take 
pride in buying the > 
best. Get a package "2 TCE Cus 
of them today. rl ye ae nats SAS 
LaF shi08 
ey SBLADE 1 
= \ aig 


>> 
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YOU CAN LEARN 


Model Making 


WITH OUR CONSTRUCTION KITS 


ECAUSE it is difficult to obtain many of 
B the odds and ends that are required for 
building a model, we have prepared a variety 
of construction kits containing everything in 
the way of raw materials. Complete instruc- 
tions and blueprints are included, so you may 
easily learn this fascinating hobby. 

Pictured above is the beautiful brig Malek 
Adhel, which is built with Kit 6S ($9.75+). 
The model is 33” over all and has a hull 
of frame-and-plank construction. Finished 
blocks, deadeyes, belaying pins, thimbles, 
hearts, and anchors are 
contained in the kit. 

For the person desiring 
a simpler model, there is 
the ocean freighter shown 
below. It is made with 
Kit 2M ($1.50) and is 
14” long. 

Three kits are available 
for whittlers: Kit 7 
($1.50), a sea captain, il- 
lustrated at left; Kit 8 
($1.00), six different Scot- 
ties; and Kit 10 ($1.50), 
(Continued on page 226) 















Kit 2M contains materials for building an ocean 
freighter. The figure above is made with Kit 7 
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ID you ever wonder, when you got your 
car back from a grease job, if they got to 
all those hard-to-reach places on the chassis? 
I went to Marfak College to put your mind at 
rest on that subject. Bring your car to our sta- 
tion every thousand miles and you won't have 
any more worries about lubrication. 
Marfak is a complete lubrication service 
worked out for all cars by the Texaco engi- 
neers. I don’t rely on my 





















Each Marfak job includes 40 different opera- 
tions, including a lot of extras you wouldn’t 
think of in a month of Sundays. 

Surprising how little this service costs, and 
how often it adds to the trade-in value of a car. 


TEXACO DEALERS INVITE YOU to tune in THE 
TEXACO STAR THEATRE—A full hour of 
all-star entertainment— 





Let wa 






memory when I Marfak 
car. We've got a 
“Chek-Chart” for every 
car made and all kinds 
of special equipment that 
maxes for better jobs. 


your 


your car 


Every Wednesday Night 
—Columbia Network— 
9:00 5.3.1., &00 €.3.7., 
7:00 M.S.T., 6:00 P.S.T. 


Copyright 1939 
The Texas Company 





THE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 
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FREE NEW Mihi of 


/NPORMATION BOOK, 





Tells how, where to get expert advice on 
TOOLS, FREE PLANS, FINISHES, GLUING 


It answers such questions as: 

What shall I make? 

Where can I get plans for making things? 
What useful booklets can I get on the use 
and care of hand tools? 

Where can I learn about fine cabinet 
woods and veneers and can they be bought 
in small quantities? 

Where can I get helpful hints on finish- 
ing my projects? 

How do I go about joining a home work- 
shop club? Etc., etc., etc. 


Here is the first handbook ever to contain all this information. 


Send for your copy today. Use coupon below. 






POWDERED CASEIN GLUE 





BLUES EVERYTHING 
PERMANENTLY 


10c to 65c at your Hardware, 
Paint or Lumber Dez‘er’s. 


Casein Company of America 
Dept. PS-439, 350 Madison Ave., New York, N. Y. 


Yes, 1 want a “Home Workshop Handbook”’. 









The Home Workshop Handbook is sent 
you FREE with the compliments of 











Kits for Model Makers 


(Continued from page 224) 








Kit A—whaling ship "Wanderer," 27'/2” over all 


Hobo Hank. The latter contains a composi- 
tion model, which you can easily copy. 
Among our standard kits, the whaling ship 
Wanderer, above, has always been a favorite. 
The model is 27%” over all with a 204%” hull, 
and is made with Kit A ($7.40*). The newest 
ship in our list is the Confederate raider 
Alabama, below, constructed with Kit 10S 
($8.20*). Itis 28” over all and has a 2114” hull. 
A complete list of our kits appeared on 
page 238 of the March issue. An illustrated 
leaflet describing the kits will be sent free 
upon receipt of a large, stamped envelope. 








—— , ot 
Confederate raider "Alabama" made with Kit 10S. 
The model is 28” over all and has a 21/2” hull 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to price marked with a dagger (fT) 





Popular Science Monthly, Dept. 49A | 
353 Fourth Avenue, New York, N. Y. 

Please send me C. O. D. Kit ‘nisi iadaiilemanaes | 
I will pay the postman the price shown above plus | 
a few cents postage in full payment. (Canadian | 
orders cannot be sent C. O. D.). 


Name cinta } 
Address 


City State 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 

—the FLAVOR 
of pure maple 


sugar for extra 
good taste 








Velvet packs easy in a pipe 





Rolls smooth in a cigarette 
Better tobacco 


for both Copyright 1939, LicceTr & Myers ToBacco Co. 
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NEW arqgus 


SIMPLE AS A-B-C 


GIVES YOU PICTURES 
THIS SIZE OR LARGER 





ee | 
AT 25% TO 40% SAVING | 
IN FINISHED PICTURE COST 





EXCLUSIVE 
BUILT-IN % 
EXPOSURE 





AUTO MATICALLY 
Indicates Lens and 
Shutter Speeds 


F:4.5 Certified 
Lens, 1/25 to | 
1/200 shutter. | 
Model A2F | 
with calibrated 
focusing |} 
mount, $15.00 
Model A (with- 
out exposure 


44250 
MODEL A2 meter) $10.00 


It is amazingly simple and inexpensive to take 
good pictures with the Argus—a true candid 
camera with a fine, fast lens. Mail the coupon 
for description of over 40 easy-to-use acces- 
sories that make Argus photography a hobby 
for fun and profit. 


international Research Corporation 

286 Fourth St., Ann Arbor, Mich. 

Please send me complete Argus literature and 
information on how to save money on finished 


| | 
| | 
: picture costs. | 
| 
| | 
| | 
1 I 
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Individual Films Developed 
by Using Test Tubes 


WNERS of film-pack and cut-film cam- 
eras, who have occasion to develop 
one film at a time, can do so economically 
and conveniently by using three test tubes 
of the proper diameter, mounted in a rack 
as shown. The first tube is empty and dry; 
the second, filled with short-stop hardener 
solution; and the third, with the hypo fixing 
bath. Developer is prepared on the side in 
a graduate and should be the same as for 
tank development. In most cases, one ounce 
of solution is sufficient to fill a test tube. 
To develop a film, it is rolled, emulsion 
side in, and inserted into the first test tube. 
Be careful that the ends do not overlap. 
The developer is then poured into the tube 
and left for the proper time. A light-tight 
cardboard box can be inverted over the rack 
to exclude light while developing is going on. 
When the time is up, the developer is 
poured out and the short stop poured in. 
This is followed by the hypo. If the back 
of the film adheres to the test tube, a long 
slender rod such as a bone knitting needle 
will loosen it during fixation. When finished, 
it can be removed from the test tube by 
gripping it with a pair of forceps in the 
middle of the upper margin. 

Test tubes for films up to 24” widths 
should be 1” in diameter; for 34” by 44” 
films, 144”; for 4” by 5” films, 14%”. In the 
case of orthochromatic film, inspection un- 
der a red light is a simple matter when 
tubes are used.—LOUIS HOCHMAN. 
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® Detail, brilliancy, warmth—whatever you caught in 
your negative the Wollensak Enlarging Velostigmat 
transfers intact to your enlargements. Especially de- 
signed to overcome miniatur~ film difficulties. And are 
users delighted! Speeds £3.5, f4-5, £6.3; focallengths 2" 
up, and not unduly expensive. @ WRITE FOR FREE BOOK! 


Wollensak Optical Co., 613 Hudson Ave., Rochester, N. Y. 


WO Ct EN $A K 
| PHOTO 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
irec so PIES any picture 
COMPLETE. LSercsting ckvcalas PGE. ANY 
IDEAL-X, 122 East 25th Street, NEW YORK SIZE 


and others. Your cost Sc each and less. The Ideal 










Photo Enlarger is AUTOMATIC. No exper ipnce 





| 











Here’s a brand new camera book just off the press. It will 
prove extremely valuable to you. It’s FREE. Send for a 
copy today. Do as thousands of thrifty camera fans are 
doing—let this book give you the “buy word” on every- 
thing you need in photography. Everything’s here—cam- 
eras, all makes, all types—ranging in price from $1 to $100; 
complete equipment for developing, printing and enlarging 
~—all at economy prices. Tear off the coupon and mail NOW. 


‘LAFAYETTE CAMERA CORP 
"WHOLESALE RADIO SERVICE © 


NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA. 


100 SIXTH AVENUE 901 W JACKSON BLVD © 265 PEACHIREE ST 
BOSTON, MASS. * SBRONX,N.Y¥. ¢ NEWARK, N.J. + JAMAICA, L. I. 


i Rush New FREE Catalog No. 76 






























USES 69+ FILM! 


Here’s the new 1939 movie cam- 
era that gives you the simplicity 
of operation . . . the dependable 
performance the thrilling 
life-like results you’d expect only 
from high-priced cameras. 

So dependable is this new 
UniveX, with fast {4.5 lens and 
built-in optical view-finder, that we guarantee 
“satisfactory results, or a new roll of film free.” 

Movies are easy to take with the new UniveX ... 
just as easy as taking snapshots! And with the 69¢ 
UniveX film roll, your movies actually cost less 
than snapshots! 

It’s America’s greatest movie value, because 
UniveX makes more movie cameras than any other 
manufacturer. Ask your dealer today to show you 
the sensational, new 1939 UniveX with its sensa- 
tional high-priced features. Many dealers now offer 
the new UniveX on convenient easy payment terms. 




















UNIVEX MOVIE 
CAMERA PRICES 
START AT 
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l New Guarg 
"Satisfactory Ur Movies 


¥ Te 
$995 g 
, ¢ / tes 
; . “ -e ’ ro, 
? sn r % 
StS c 
PEs amer. 
1 : Universal Camera Corp. 


FREE BOOKLET 
Features Like | ; Dept C-3, New York City 
These Found/: Send me illustrated booklet, which de- 
Only In High! scribes the New 1939 UniveX Ciné ‘‘8”’ 
and its sensational guarantee. 








Name 

















FREE | 
1st S05. 100 Sik Ave Wee Yorn; CATALOG § 





PASTE COUPON ON PENNY POSTCARD 
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New life for the old 
AMILY ALBUM 


wilt tndoor SHapS 





1. Fed up? Are you tired of photo albums thatareall 
“vacation shots?” Then, here’s asuggestion to give 
newlifetc canreliuan. eammanainanens sate 
with your camera and G-E MAZDA Photo lamps. 





2. For action, natural as can be, you'll want G-E 
MAZDA Photoflash lamps. Their split-second flash 
helps you get crisp, clear photos like this. Each 
lamp gets one picture. Good for color, too. 





3. And for dozens of shots, get G-E MAZDA Photoflood 
lamps. Their brighter, whiter, continuous light, 
used with new “super” type high speed film permits 
snapshots indoors, even with box cameras. Grand 
for home movies. Buy them where you buy film. 


To be sure of better pictures, be sure your photo lamps are"'G-E” 





New Lower Prices Action? Pets? 
G-E MAZDA Photoflood Lamps G-E MAZDA Photoflash Lamps 
No. 1 (was 25c) now 2 OC iict No.10..... IASC iin 

Brand New 


No. 2 (was 50c) now 40c list No. 21 isynchro-Press) ZOC tist 


GENERALGQ@ ELECTRIC 


MAZDA PHOTO LAMPS © 
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A Paper-Trimming Guide 
for Use in Darkroom 


UTTING sensitive film or paper on a pa- 
per trimmer in the dark is delicate work. 
Although such simple guides as push pins 
will serve, more accuracy and speed may be 





had by using the guide illustrated. First 
cut a piece of tempered composition wood 
or similar hard material to a size but slight- 
ly smaller than the bed of the trimmer. Cut 
a 4%” slot from one edge almost to the other 
edge. An ordinary C-clamp is then drilled 
so that it can be screwed to the edge of the 
bed, opposite the knife 
and in line with the 
slot cut in the guide, 
The clamp must also 
be cut down to 4” in 
thickness where the 
edges of the slot in the 
guide have to slide past 
it—cC. L. 



























The sliding guide is locked with a C-clamp. Note 
in upper view how the back of the clamp is notched 


Lubricating Oil-Color Tubes 


When you first use a set of photo oil 
colors, it pays to smear a small quantity of 
petroleum jelly on the threads so that the 
caps can be removed easily. Unless this is 
done, the colors are likely to harden around 
the mouth of the tube—G. S. G. 
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FOR HIS 
BOOK OF 


as BARGAINS 
— 


RDER FROM THIS LIST OF 
GASS-GUARANTEED BARGAINS 
@CANDID MIDGET—Schneider F:2 
lens, — Compur, Eveready case, 
list $84.7 $47.5 
@4x5 or “sian cm ZEISS IKON 
SPEED DECKRULLO, 18cm. Carl 
Zeiss Tessar F:4.5 f.p.a for both 
sizes and double ebony plate wy 
List — a IS 9.50 
@9x12(3 14x41) Zeiss Volta- —e ext 
film pack and _plate—Novsé ur F:6.3 lens-f.p.a. and 2 hold- 
ers brand new : $11.95 
@New 2% x 3% Zeiss Miroflex—with 12 cm. F:3.5 Tessar- 
focal plane speeds to 1/2000 sec. fpa and 3 holders . . 
formerly $275 at.. $87.50 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


ee FILM BOOKLET! 



































Here it is camera ,fans. The book of FILM 
SPEEDS and RATINGS that will help you to 
make better pictures. Famous name films com- 
pletely and accurately tabulated. And it’s yours 
absolutely FREE. Ask for your copy when you send 
in your order, or simply mail a penny postcard. 


7 39 MM Fl L Any 36exposure roll fine 
grain processed and 
MINILABS : eac “) od negative enlarged toappro oe ’ 
‘on singleweight glossy pape only # 
reg. U.S. pat. off 


Rush your order in T¢ )DAY! 
DEPT. 7D9 Box 485 MADISON SQUARE P.0., NEW YORK 


~, y x Y 

e SAVE MONEY 
BETTER PICTURES with NEW improved Photo 
Flash Calculator. Calculates exposures with any lamp 
instantly.Only50cents. NEW (Draucker) PhotoFlood 
Caleulator guarantees proper flood exposures. 60 
cents. (Draucker) Daylight Calculator indispensable 
for outdoor work. 60 cents. At your dealer or from 
\lunder Electrical Company,Springfield,Mass.,U.S.A. 


YOUR OWN MOVIES! 10: A DAY! 


NATIONALLY ADVERTISED 8MM and 16MM Movie cameras, 
srojectors. For home, business, church, school, club. MONEY 
3ACK 10 DAY TRIAL. Payments as low as 10c A DAY. Satisfied 

customers throughout the world. FREE details. WRITE TODAY. 

_ Don Elder's Home Movies, Dept. C-4, 739 Boyiston St., Boston, Mass. 


CUT ME OUT 


t me out, paste me on a postcard and mail to Popular 
ience Monthly, Dept. 49, 353 Fourth Ave., New York, 

I’ll bring you complete supplies and instructions on how 

t make easily several < dollars a week in your spare time. 

































PICTURES 
LIKE THIS... 








TAKE A WESTON ALONG 


All the pictures you take with your camera will be 
just as good... rich in detail...if you take along 
a WESTON Exposure Meter. Simply point the 
tiny meter at any scene or subject you wish to 
photograph, and set your !ens and shutter as indi- 
cated. That’s all there is to it...nothing compli- 
cated or confusing even for beginners. But it will 
insure a perfect exposure every time you take a 
picture...give you pictures you'll be proud to 
show. Can be used with still or movie cameras. 
See this inexpensive meter at your dealer’s, or 
write immediately for interesting literature. 
Weston Electrical Instrument 
Corporation, 622 Frelinghuysen 
Avenue, Newark, New Jersey. 


WESTON 


Exposure Meter 








SET Seeee enn’ 


ey ae 
BS > 











744 TTT Foleo) quel i 


SAVE 40% 


SPECIAL at $1.49. 














CENTRAL camens ce “A’’, only $4.95. 
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CAMERAS & SUPPLIES 













$3.95 “‘ROLLS”’ CANDID CAMERA with 
Rollax F.8 lens; 16 pictures, 1-5/8 x 1-1/4; 


YSETTE miniature speed camera, 1-5/8 


CAMERAS OF x 2-1/4 pictures; F:4.5 lens; Lae 8/808 OP @ 228m enn e 
: AT shutter. $27.50 value for only $17.75. r ae R 
rane USED SIMPLEX Pockette 16 mm. Movie tne ro ter) 
L amera. F: 3.5 lens. Lists at $65.00. PON NOW 7 7 
SPECIAL, $29.50. 0 e Bargains Last 


Complete $6.95 DARKROOM OUTFIT 


/\——— CENTRAL CAMERA COMPANY 


Please mention Poputar ScIENCE MONTHLY when writing to advertisers. 
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Tremendous B cntre ane’ fer those whe tak 
ge of our SPECIAL SALE 


230 S. WABASH AVE., CHICAGO, ILL. 
Photographic Headguarters Since 1899 























































chips that showed it was made of spruce. 
Then, it dropped twelve inches and began 
boring through four inches of solid oak. 
Beyond the oak, it passed through twenty- 
two inches of what appeared to be loose 
metal—which the treasure seekers were sure 
was golden coins. Biting through eight more 
inches of oak, the drill penetrated another 
twenty-two inches of loose metal and another 
four inches of oak. Then, it went on through 
seven feet of clay, and the drilling stopped. 


OVING his apparatus over a few feet, 

the operator began again. As before, 
the auger passed through the platform at 
100 feet. Below, it started revolving uneven- 
ly, bringing up splintered chips that seemed 
to have been gouged from the bulging side of 
a heavy oak cask. Spurred on by this proof 
that something lay at the foot of the drowned 
shaft, the company began a frenzied effort 
to drain the pit. Great pumps, driven by re- 
lays of draft horses brought from the main- 
land, operated night and day. Enormous 
quantities of water were drained away. Yet 
the level in the shaft remained the same. 

They then discovered that they were, in 
effect, trying to bail out the sea. The water 
was salty and the level in the pit rose and 
fell with the tides. In some mysterious way, 
the pit was connected with the ocean water 
around the island. 

Tests made last year on the island indicate 
that the flow of sea water into the pit is ap- 
proximately 500 gallons a minute. The 
powerful electric pumps which will be tried 
out a few months hence will have a capacity 
of at least 1,000 gallons a minute. 

Unable to drain the shaft, the 1849 company 
was ready to give up when some of the men 
noticed a curious thing about a small cove 
some thirty rods south of the money pit. 
For hours after the tide receded, the curving 
stretch of beach gushed forth water in large 
rivulets almost as though it were a sponge 
being squeezed. 

Digging into the sand at the cove, workmen 
came upon a layer of the same fibrous ma- 
terial discovered in the money pit, then a 
layer of eelgrass, then large and small bowl- 
ders arranged in a peculiar manner. In later 
years, some of the fibers were submitted to 
scientists at the Smithsonian Institution, in 
Washington, D. C. I have seen the report 
they made. The fibers, they declared, had 
come from coconuts and, buried under the 
conditions in which they were found, might 
have remained intact for centuries. 

For more than 140 feet along the beach, 
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Captain Kidd's Golde 


(Continued from page 58) 





the workers of eighty-nine years ago ex- 
cavated to a depth of eight feet. Every- 
where, they found the same thing. Beneath 
about three feet of sand, they came to a thick 
layer of coconut fibers. Underneath it was a 
heavy matting of decaying eelgrass. Tons of 
the tropical coconut fibers were removed 
from the beach of the northern island and 
piled in stacks like haycocks along the shore. 
Nowhere in the region, except at the cove 
and in the money pit, were the fibers ever 
encountered. Another strange happening 
occurred when oxen, plowing a near-by field, 
plunged fifteen feet into the earth when the 
ground caved in under their feet. 

Beneath the matting on the beach were 
bowlders, large and small, so placed that 
there were countless interstices between 
them. Some one, long before, had excavated 
the beach and turned it into a vast and 
cunningly devised sponge hidden beneath 
three feet of ocean sand. Every incoming 
tide, creeping up the beach, filled the crevices 
with water. Who had designed and built this 
reservoir of ocean brine, and why? 

The latter half of that question was soon 
answered. Converging like the ribs of a great 
fan, five long gutters were discovered cutting 
through the maze of bowlders. Each was 
formed of flat stones laid end to end, in 
the manner in which early farmers, before 
the introduction of drainage tiles, sometimes 
reénforced their ditches. All these gutters, 
the diggers found, met at what appeared to 
be the outer end of an underground channel, 
a crude sort of conduit slanting downward 
toward the money pit. Thus, the whole 
elaborate scheme seemed clear. The man- 
made sponge, replenished daily by the tide, 
provided a constant head of water which 
prevented the pit from being drained. 


UT who was its mysterious builder? Who 
had buried the wooden platforms in the 

earth? How had tons of tropical fibers 
reached the shore of an uninhabited Nova 
Scotia island? And what lay secreted at 
the bottom of the money pit, guarded so 
effectively by the water of the sea? 

With those questions still unanswered, 
the company which began work in 1849 also 
exhausted its funds and ceased operations. 
Grass and rust once again held sway over 
the scene of its feverish activity. But other 
treasure seekers were to come. The amazing 
discoveries they made and the chapters they 
added to the mystery story of Oak Island 
and its buried treasure will be related in 
next month’s article of this series. 
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free from the outer air, into the heart of the 
gas mixture. It is entirely automatic and 
allows the motor to “breathe” at the correct 
time, opening and closing automatically 
as required to save dollars on gas costs. 
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Why Nobody Can Steal 


Your Invention 
(Continued from page 88) 


showed little if any idea of what it was all 
about, beyond his evident conviction that it 
was something valuable. The Patent Office 
had no difficulty in awarding the patent. 

Even if a patent has already been issued 
to another inventor, you can still challenge 
his right to it. You are entitled to demand 
a trial to determine whether you or he made 
the invention first. If you can prove that 
you did, the patent will be reawarded to you. 

What about the possibility of influencing 
any patent dispute by false testimony? Any 
witness who deliberately lies when he testi- 
fies in a patent case commits the crime of 
perjury. An opponent who believes that per- 
jury has been committed may call upon the 
Department of Justice for criminal prosecu- 
tion. Patent Office personnel have standing 
orders to keep constantly alert for any such 
cases, and their specialized training would 
make it difficult indeed for any perjurer to 
escape detection and punishment. 

In virtually all the interference cases that 
actually arise, however, there is no ques- 
tion of ‘“stealing’’ an idea. The chances 
are overwhelming that anyone who claims 
the same invention as yours has simply 
made it legitimately and independently, and 
has never heard of you or your work. There 
are celebrated examples of amazing coin- 
cidences in the field of invention. Photog 
raphy was invented in the same year by 
workers on opposite sides of the Atlantic. 
Three inventors, unknown to each other, al- 
most simultaneously discovered how to pro- 
duce aluminum. No less than seven inven- 
tors, including Alexander Graham Bell, 
Thomas A. Edison, Elisha Gray, and Daniel 
Drawbaugh, came forward practically at 
once with the telephone! Then, as in all 
such cases, the problem was to determine 
who invented it first. 

Cases like these emphasize the importance 
of keeping proper records of your invention 
not only so that no one can ‘steal’ it, but 
also to enable you to prove, if possible, that 
you are the first of several inventors who 
devised the same thing independently. 

What may happen to an oversecretive in 
ventor is illustrated by an experience of Mil- 
ler Reese Hutchison—formerly Thomas A 
Edison’s chief engineer, and credited wit! 
more than 300 patents. As a youth, he ré 
lates, he invented the electric train intercon 
trol system now used extensively on subway 
trains. Someone had told him to keep his 
inventions secret. So he explained his idea 
to no one, and even failed to have his drav 
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Why Nobody Can Steal 


Your Invention 
(Continued from page 234) 


ings dated and witnessed, lest some one “steal 
his invention.”’ In due time he applied for a 
patent. A little later, Frank K. Sprague, now 
known as “the father of electric traction,” 
applied for a patent on the same system. 
The Patent Office placed the two applications 
in interference, and called upon the two in- 
ventors to state their cases. Sprague was 
able to offer evidence that he had conceived 
the idea some time before the date of either 
patent application. Hutchison maintained 
that he had made the invention still earlier, 
but he had not a shred of proof to back it up. 
Naturally his claim for a patent was denied. 

Just what should you do, then, when you 
make an invention? My advice would be to 
select a few people of high character and ex- 
plain it to them. Make sure that they under- 
stand it thoroughly, for you may need to have 
them explain it, as witnesses, later on. Have 
them date and initial the drawings or model 
that you have made, also for possible future 
use as evidence. To make your case as air- 
tight as possible, do the same with all later 
drawings or models, embodying improve- 
ments you have worked out in your inven- 
tion. These will give your claim additional 
weight, showing you have carried out the 
spirit of the patent law by making good use 
f the time allowed for perfecting an inven- 
tion before applying for a patent. 

Inventors have devised various other ways 
to safeguard their proof of priority, always 
with the possibility of an interference in 
mind. Miller Reese Hutchison, having been 
burned once in his contest with Sprague, now 
makes assurance triply sure. Three copies 
are made of all his drawings. He sends one 
set to his attorney and one to himself, both 
by registered mail. When the postman brings 
him his own, he keeps it unopened, with the 
date officially stamped on it for evidence. 
The third set of drawings serves him for 
routine work. But the law does not require 
this, nor specify any particular method of 
proof, simply leaving it up to the inventor to 
be prepared to show in any convincing way 
when » made his invention. 

Whii chis will fully protect your rights 
curing the two-year period allowed by the 
law, it still is advisable to delay applying 
for a patent no longer than necessary. There 
is a practical reason. Until evidence con- 
vinces it otherwise, the Patent Office assumes 
inventions were made in the order that ap- 
p cations were filed. This does not contra- 
dict the principle that a patent belongs to 

(Continued on page 236) 
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F-Series 10” Lathe—first low- 
cost precision lathe with power 
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standard equipment! 

It’s the sweetest running lathe 
you've ever seen—complete 
V-belt drive, quick-change coun- 
tershafts, compact controls, pre- 
cision-ground bed ways, custom- 
built spindle bearings, back- 
geared power, and many other 
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plete less motor, are $104.75 for 
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Why Nobody Can Steal 


Your Invention 
(Continued from page 235) 


the first inventor, irrespective of who applied 
first. But it does mean that the later or 
“junior” applicant inust shoulder the burden 
at his own expense of proving his claims, 
and thus puts a premium upon making a 
patent application promptly. 

Also, while it is wise to tell a few repu- 
table people all about your invention, that 
doesn’t mean that your best policy is to pour 
out its details to every Tom, Dick, and Harry 
that you meet. Among a2 large number of 
people, some one might conceivably be tempt- 
ed to copy your invention and file a conflicting 
claim, and then you would have to defend 
your own in an interference proceeding. You 
could certainly beat him if your records are 
in order, but why let yourself be put need- 
lessly to the trouble? Simply use the same 
common sense in choosing the people you 
take into your confidence as you would in a 
real-estate transaction or any other business 
deal, and you will avoid any such difficulty. 
A few reliable witnesses will serve as well 
as dozens. One of Bell’s opponents in the 
telephone case, Daniel Drawbaugh, offered 
more than fifty witnesses to support his 
claim, but their testimony was so conflicting 
that it carried no weight. 

Just what is your risk of becoming in- 
volved in an interference proceeding, from 
any cause? Up to the present, there have 
been about 76,000 conflicts of this kind at 
the Patent Office. In 1937 there were 1,494 
interferences involving about 4,000 appli- 
cants. Considering the number of unopposed 
patent claims, this seems small indeed. On 
the average, only one out of forty or fifty 
applicants finds an opponent claiming the 
same invention. 

In certain active fields of invention, th: 
chances of an interference may rise to one 
in fifteen, one in ten, or even more. The fa- 
mous chemist, Carleton Ellis, who has pat 
ented more than 700 inventions, says that 
one out of every six or eight applications he 
files at the Patent Office encounters an inter 
ference. This is because much of Ellis’s work 
relates to the highly competitive petroleum 
industry. Every big oil company keeps a re- 
search staff constantly working to solve 
widely known problems. It is only a matte: 
of time before each company will turn oui 
the needed invention. 

Though an interference proceeding usuall) 
involves only two or three contestants, hal 
a dozen or more inventors sometimes fil 
conflicting claims. Before William S. Gube! 
man received a patent for his calculating or 
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Why Nobody Can Steal 


Your Invention 
(Continued from page 236) 


1dding machine, he encountered no less than 
184 other inventors claiming the same inven- 
tion in whole or in part! One contributing 
cause probably was the length of time his 
patent application remained pending. An- 
tther was the amazing number of parts in 
his device. Many of the parts were really in- 
ventions in themselves, so that the chances 
were correspondingly increased of duplicat- 
ing the ideas constantly occurring to inde- 
pendent inventors. 

Sometimes interference cases occur be- 
tween brothers, or between a father and son, 
and quite frequently between employer and 
employee. In the latter case, the question for 
the Patent Office to decide is usually one of 
originality—tthat is, which claimant copied 
the idea from the other. Commonly, in other 
cases, however, it becomes clear that each 
of the claimants made the invention inde- 
pendently, and the question to decide is who 
did it first. 

It takes only a few months for the Patent 
Office to settle who is entitled to a disputed 
invention, in the ordinary run of cases. If 
the invention is of tremendous importance, 
however, and the decision is appealed to the 
courts, the legal wrangling may go on for 
years. The contest between Lee De Forest 
and Major Edwin H. Armstrong over the 
invention of the regenerative, or feed-back, 
radio circuit lasted twenty-one years. Twice 
De Forest had to carry his claim of priority 
to the U. S. Supreme Court. Reviewing all 
the evidence from both sides, in 1934, the Su- 
preme Court quoted from De Forest’s daily 
notebook the significant entry, “This day I 
got the long-looked-for beat note.”’ That pas- 
sage, said Justice Cardozo in speaking for 
the court, referred to the “true superhetero- 
dyne beat note.” It marked the completion 
of De Forest’s invention and won him a 
$1,000,000 patent. 

No matter which party gets the benefit 
of the Patent Office’s decision, there prob- 
ably will be some one who will contend 
it has erred. To many people, for example, 
the man who sells the public on an idea is 
the inventor. In the eyes of the Patent Office, 
however, the real inventor is the first man to 
complete working drawings or a model. 

To sum it all up, it is well-nigh impossible 
for anybody to steal your invention. There is 
nc warrant for the absurd secrecy that so 
many people associate with inventions. All 
an inventor need do is to handle his creations 
With the same common-sense discretion that 
he would use in ordinary business affairs. 
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The new Nicholson “Handy” File is 
safe to carry in your pocket... con- 
venient to hang up in your garage 
or shop. One side is an 8” double- 
cut file for fast metal removal; 
the other side, an 8” single-cut file 
for tool sharpening and finishing 
jobs. Convenient brilliant orange 
self-handle, with handy hang-up 
hole. Cellophane-wrapped, at your 
hardware store. If your dealer hasn’t 
one in stock, ask him to get you the 
new Nicholson “Handy” File—easily 
recognized by its brilliant orange 
self-handle. Nicholson File Company, 
Providence,. Rhode Island, U. S. A. 
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log—just out! See the new 1939 
KNIGHT sets with ‘‘Air-Mag- 
net’’ built-in aerials, Push-But- 
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low as $6.95—new AC, AC-DC, portable battery, 1% 
volt, 6 volt and auto sets; new Phono-radios, phono- 
graphs, record players! Send coupon for ALLIED’s 


Super-Value Catalog! 
READY TO BUILD: SEND 


NEWEST KIT FOR FREE PARTS LISTS 





Dozens of new kits—new Meissner 
2, and 3 tubers. ‘‘Pee Wees,’’ 
**Mystery’’ Phono and Mike kit, and 
many others. Write for free parts 
lists showing all parts required to 
build any kit. Just send name and 
date of issue of magazine. BEGIN- 
NERS! SEND FOR ALLIED’S 
RADIO BUILDERS HANDBOOK. A 
new and different type of book, planned 
especially for radio beginners. Tells how 
to select circuits, read diagrams, build 
radios, make chassis, wind coils, etc. In- 
cludes valuable short wave transmitting 
and receiving data. Send coupon with 
10c for your copy. 


NEW SOUND SYSTEMS! 


Revolutionary new P.A. for every 
purpose, from 8 to 65 watts. Stand- 
ard and deluxe models—permanent, 
portable, and mobile—with Monitor 
Speakers and Remote Control. Also, 
Radio's biggest selection of recording 
equipment, discs, and accessories. 
Read all about the sensational new 
“Flex Disc. 


PARTS! HAM GEAR! TESTERS! 


ALLIED’s new Spring Cata- 
log brings you Everything in 
Radio at Lowest Prices! Thou- 
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An Idea and a River 
Brought Him Wealth 


(Continued from page 81) 


received that Rodenhiser took some of his 
hard-earned income and bought an emer- 
gency Diesel generator. Ironically, since he 
installed the new generator the water level 
has been ideal and he hasn’t used the fancy 
outfit even once, but it will be there if the 
need ever arises again. 

Today his monthly gross averages $250, 
and he can look forward to a future oti 
gradual expansion. It has been estimated 
that his plant, his dams and wire and poles 
and meters and other equipment, may be 
valued at $30,000. On a hill with an almost 
endless view stands his home—a far cry 
from the shack in the woods where he lived 
at the start. Instead of traveling afoot to 
interview subscribers and make emergency 
repairs to his power lines, he whizzes around 
in a new automobile. 

Yet Leonard Rodenhiser is still the same 
simple man who came to Sherbrooke in 1931 
with only an idea. He is probably the only 
president of a utility company who can be 
telephoned by a subscriber and bawled out 
for poor service. Almost any day he may 
be found digging post holes, stringing wire, 
making installations in the homes of new 
subscribers, or doing any one of the dozens 
of jobs that face a one-man organization. 

To those who say the spirit of pioneering 
in industry is dead, and to those overwhelmed 
by the vast financial organizations that are 
the utility companies of today, he offers 
hope. Wherever there is water power, and 
an idea combined with ability, there, he 
Says, can grow a one-man utility company. 
But he never fails to add: Don’t forget the 
franchise. 
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HERE are the answers to the Question B: 
on page 136. In the list below, letters indi 
cate the correct solutions to the numbered 
questions. Check your own list against it, 
and give yourself five points for every o 
that you got right. A total score of 75 to 
85 points is good; 90 or better is excellent 
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l.c 5. b 9. b 13. d a7. 
2. B 6. c 10. b 14. c 18. b 
3. b 7. @ 13. a 15. c 19. d 
4. a 8. a 12. d 16. b 20. b 
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f you are rigging Trucks with Power 
Take-Offs or mounting Gasoline 
Engines for the operation of Corn 
Sheliers; Feed Grinders; Saw Mills; 
Hoists; Air Compressors; Arc Welders; 
Electric Light Plants and Refrigerating 
Units, you need Governors for engine 
speed regulation, and should be a 
Pierce Dealer. 
WRITE FOR OUR DEALER 
PROPOSITION 

THE PIERCE GOVERNOR COMPANY 
WORLD'S LARCEST COVERNOR BUILDERS 


1820 Ohio Ave., Anderson, Indiana 
PIERCE GOVERNORS 


MOST STABLE *MOST SENSITIVE GOVERNORS BUILT 










A real money maker for farm or factory. 
Uses Cheap fuels. Pays for itself out of sav- 
ings. 


Costs Less to Own—Less to Operate. 


Ma Money-—Stait a wood sawing 
peg Al spare timber into cash. 


‘ or Terms—Engine and Saw Catal 
WITTE ENGINE "WORKS 3234 OAMLAND AVI mo 














range GAS and VACUUM cleaner or small compressor all that’s 


RONALD ANDRUS °F°T. 104 Scenes. 


















mer pg tel | AT HOME! No tanks needed to 







DRIVE ANY ROUTE-. 
On the Map Re, 


You can follow any di- 
rections with a Hull Auto 
Compass on your windshield. S 
Drivers everywhere depend upon it 
to get them there on time, and by the shortest 
route. It shows your direction of travel at all 
times, in any weather. Only $2.95 at your deal- 
er. Two-piece model $1.95. Write for circular. 


HULL MFG.CO. P.O. Box 246-E12 | WARREN, OHIO 


THE ESCO DRAWING KIT] 


A COMPLETE oo gg — 
Bakelite Straighted 
ent Edges; Paralieling Device; Black 
Enameled Five-ply Board; Suction 
Cup Feet; Tilting Device: Braided 
Cable; Encased Bakelite Pulleys on 
Oil Impregnated Bearings. Two sizes: 12”x14” 
$3.00; 15°x20°—$4.50- With 2-pocket fabric 
eer case $5.00 & $7.50. Postage prepaid in USA. 
FOR LITERATURE ON ESCO DRAFTING EQUIPMENT 
ENGINEERING SALES CO., Tenth Street, Two Rivers, Wis. 
KIT CONTAINS: 
Torch, special allo 
lux, achastes, tu 
ing and at- 























et a ‘‘weld”’ as strong as unbroken piece by 2a 
sing house gee., Virtually ALLOYS most metals GC 
t 13800 F! Repair band saws and drills quickly. (See 
ine POPUL AR SCIENC SE pg. 81 for methods.) Also 
odel R. R. tracks, frogs, motor joints. Indispensable in metal 
ry 


aft and model work as well as general use. Ordina 
ed to o rote SATIS- 


‘BRAZE free Folder on request. 
At STION 


RANTEED. Send check or money order 








SAVE YOUR TOOLS 


From damage and, aor **borrowing’’ 

Get 2 Gerstner C —Free C ‘atalog 
RSTNER To0L CHESTS 

539 Columbia St. Dayton, Ohio 


AR: NU BEAUTIFIES 22 


WITH ide bye y 


NEW FINIS 
PAYS *+0°7—.n HOUR 


KAR-NU re HA wthy a. color automobile easily, 
quickly and economically without polishing, waxing, 


rubbing or sinting 

Jus s¥ Wie ‘it ON WITH A CLOTH! 

Magic-like Mids covers old paint with tough, elastic 
coat. Absolutely transparent, self- oe self- polish- 

Guaranteed. Lasts 8 to 12 months. As beautiful as a fine t job—saves 

i for $25 to $75 refinishing expense. rite for Free ‘Sample to prove our 

ns and Territory offer. 


er-Nu Co. Dept. S-95, Oakley Sta. Cincinnati, O. 




























—I’LL BE GLAD 
TO PAY YOU!” 





Enjoyable evenings with Driver Tools 
will put extra money in your pocket. 


“Mrs. F. begged me to make her a lantern like 
mine. It was fun for me and she paid a good 
price. The R’s down the street wanted a weather- 
vane. ... have turned out a corner cupboard for 
another family.” 


That’s typical of the way hundreds of Driver- 
equipped home shops are returning a profit as 
well as a lot of fun. You can do as well. The new 
1939 Driver Tools will enable you to produce 
“professional” work that SELLS .. . so easily 
that you will enjoy every minute. 


THIS DRILL PRESS 
DOES 7 JOBS 


A Driver Drill Press will 
handle routing, shaping, 
dove-tailing, mortising, 
drum sanding and carving, 
as well as drilling. Choose 
from a range of models 
from $17.50 to $40.00 (mo- 
tor and accessories extra) 
Model D925 shown has six- 
spline spindle, Jacobs 
Chuck, ample ball bearings, 
superior head, wide range 
of speeds, four inch spindle 
travel, chuck to table ca- 
pacity of 12 inches. 


NEW CATALOG of Walk- 
er-Turner’s big line of 
Power Tools and Accesso- 
ries will help you establish 
a fine shop for little money. 
Also guides you in bringing 
your present equipment up 
to date. Send coupon or 
see local Walker-Turner 
dealer. 























$17.50 to 
$40.00 


MRI 33 LCnginered 2) 332 SOOM 


INC. 
Plainfield, N. J 


WALKER-TURNER CO., 
249 South Avenue, 

I am interested in 
proving present shop. 


starting a home shop; im- 
Send Catalog and proper helps. 


Name 


Address 
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IN-CANS” * 


Repairloose DRAWER PULLS quickly 
and permanently with PLASTIC 
WOOD! Fixes loose casters, bathroom 
tilesand fixtures, too. PLASTIC WOOD 
handles like putty—hardens into water- 
proof, Get i at 
and 10¢ stores. Try it! 


PLASTIC WOOD 


weatherproof wood 


paint, hardware 








Go Places for Less 


Auto-Glide 


for agp Business, Deliveries 


"/3¢ Per Mile 


Think of it! Sensat sonal AUTO- 

GLIDE takes you any place. 

fast, comfortabl; at 1/3c per 

_ ile! Zip out for’ sports... to 
rk or school Take trips 

m ake deli veries at 1 10 the cost 

of auto travel Amazing 1'2 = 


2H.P. Cushman encine runs 125 on 

MIL. ES PER GALLON, 35 miles per hour with 45 
ck getaway and power to ‘bu rn! Zips up — 

s ‘teep hills. Most rugged machine built. Elec- UP 

tric welded all-stee 7 ». Low slung, well 


steel frame 
balanced Handles like car in traffic or 





rides better than a bike 







on highway Parks anyplace Big brake for instant stops. 
Clutch (most models) for smooth starts, stops. Balloon Tires. 
Cushion seat big enough for two 
A MODEL FOR EVERY PURPOSE! Standard and 
De Luxe AUTO-GLIDE for sport, business, school. 


KARI-PAC and SIDE-KAR for delivery purposes. 


NEW! 3-wheel delivery model, front car- 
* rier, hauls 400 lbs! Real economy! 
WRITE! for photos, full details, very low 


Send NOW 


THE CUSHMAN MOTOR WORKS 
Dept. E-4 Lincoln, Nebr. 


240 Please mention Port 


prices. 


Dealers! 
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(Continued from page 142) 


retor and the manifold. If you find that that 
isn’t the trouble, look for a cracked ‘or broken 
intake-valve spring. 

“With the engine .Jling and the mercury 
column up to twenty inches, speed up sud- 
denly. The mercury column should at once 
drop to five inches, and stay there. If it 
doesn’t stay there, wut fluctuates up and 
down, the valve springs are weak. 

“Speed up the engine and watch the quick- 
silver as you let go the throttle, so that the 
engine drops back to idling speed quickly. 
If an engine is in really good condition, it 
will pull the mercury column up to twenty- 
five inches, momentarily. If your engine 
doesn’t do that, you’d better have ‘a look at 
the piston rings. 

“Using poor oil, or the improper grade, 
sometimes has the same effect as worn rings, 
but the odds are at least ten to one against 
the oil being the cause of the trouble. 

“If, when the engine is idling, there is a 
sudden heavy drop in the mercury column, 
it’s a sign of a blown gasket between cylin- 
ders. You can tell which cylinders, by hold- 
ing a screw driver against each plug—one at 
a time—and noting which cylinder fires as 
the mercury column drops. If you have a 
blown head gasket, the only sensible thing to 
do is to have it replaced at once. 

“If the trouble shooter indicates that your 
engine is in good condition, but your car 
bucks when you are running at low speed on 
the road, don’t cuss the trouble shooter—or 
me. Take a look at your windshield wiper 
and its hose, and at your spark coil. Any one 
of the three may be causing the bucking. 

“Well, the trouble shooter is yours, Doc. | 
hope you have as much fun using it as I had 
making it.” 

“I will, Gus—you can bet on that,” Dr 
Marvin said. “And thanks for making it for 
me. But how much do I owe you for ma 
terials ?”’ 

“Well, now, let’s see,’’ Gus said, beginning 
to jot down figures. “The backboard came 
out of a packing case, so it didn’t cost any 
thing. The yardstick’s with the compliments 
of Henry Miller. The druggist charged mé¢ 
thirty-five cents for the mercury, and tw: 
cents for the rubber bottle stopper. The glass 
tube cost fifteen cents, and the rubber tubin; 
twenty cents. That adds up to seventy-tw 
cents, doesn’t it? Told you the gadget would 
set you back less than a dollar! And you’ 
get many a dollar’s worth of fun and servic: 
out of it. Next time your engine acts wu} 
just pretend it’s a sick baby and try ot 
your vacuum-tester stethoscope on it!” 
POPULAR SCIENCE 
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Gus Makes a Vacuum Tester 
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en UVR 


Better Built 
Lower Prices 





Only Boats With Caness SUS Casa 
Full Length Spray Rails 
Keep passengers perfectly 


Rowboats $42 and up 
dry—even at high speeds. ' 
Catalog also shows today’s 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 

CATALOG FREE eo 

i opy. State kin 

}anay Ap Eh phe A pereteee a Very fast utility model 


THOMPSON BROS. BOAT MFG. CO. ‘87) 


219 Ann St., (irite fo) 119 Elm St., 
PESHTIGO, Wis. either place CORTLAND. N.Y. 


Print YourOwn 


Outboards $42 and up 











Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Do popular raised printinglike 
engraving with any ofour presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 
Kelsey Presses, E-33, Meriden, Conn. 





“BETTER RESULTS 
i WITH GLUE”’ 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 
at hardware, drug and 10c stores; 
also in cans from '4-pint to1 gallon 


A DER FROM OLD 
tery gt ER D Oo D G E : 


com- GENERATOR :- 


catalogue 

















35e brings 


valuable 


)-200 amps 
plans and listing 


trical items. Over 100 other generator changes. 


LEJAY MFG., 1323 Lejay Bldg. 


BUILD THE SCHOONER BLUENOSE& 


Carved Pine Hull 


22” Model. Metal An 
chor, Steering Wheel 
Lifeboats, Anchor 
Chain, Casks, Mast 
Dowels, Lacquer and 
Cement. 
Send for Catalog all ideals new Models 10g 
MDEAL AEROPLANE & SUPPLY COMPANY, INC. 
26 West 19th Street, New York 








@ Every fisherman 
want this book! Written by Cal 
ison, noted angler. Tells tried 
. methods of night fishing for 
wall-eyes, other fish. How, when 
st or troll after dark. Froging. 72 
s of night fishing thrills. Shows 
owerlite and other Delta electric 
an erns, Write for this book. Free! 
DE_TA ELECTRIC COMPANY 
4.0 W. 33rd St. Marion, Indiana 


less 
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TELLS TIME-SECONDS- DISTANCE -SPEEQ 
The Weu' Ip a et de 
PIERCE CHRONOGRAPH 


You must see this amazing watch to appreci- 
ate how invaluable it can be in your daily work 
and hobbies. Engineers, mechanics, aviators, 
sportsmen, radio workers, photographic 
enthusiasts constantly use the new improved 


dust-proof PERCE CHRONOGRAPH 
Three Extra Features at No Extra Cost! 
1. ACCURATE, RELIABLE, TIME- 
PIECE. 





































































2. A STOP-WATCH which checks 
off the time in fifths of seconds. 
Invaluable in photographic, electri- 
cal and similar work. 

3. A TACHOMETER which gives 
correct speed of any traveling object 
For telling ground and flying speed, 
as a simple converter and calculator. 
4. A TELEMETER which tells how 
far away you are from any simultane- 
ous source of light and sound. 






If you have not as yet seen the Pierce 
Chronograph, do so today. Your jeweler, 
sporting goods, photographic or 
department store will be glad to show 
you this ‘'4-in-1"’ watch. If he cannot sup- 
ply you, order direct. Use coupon below! 


Pierce Watch Company — Dep't. A. 
22 West 48th Street. New York, N Y 


lam enclosing $19 75 0 $34.75 (for 17) yellow 
gold filled) © for which send Pierce Chrono- 
gtaph as described. Send descriptive circular. O 


NAME 
ADDRESS 
CITY. STATE 


























EASY TO READ! 


Easy to use, hard to wear out, this 
new popular-priced steel tape 
makes a hit with technical men— 
with everyone who needs accuracy 
of measurement. Black markings 
on white surface are as clean cut 
as the face of your watch. Tape 
resists rust, is hard to kink, easy to 
clean, doesn’t backlash. 25, 50,75, 
100 ft. lengths. Mail coupon for 
free sample of line and illustrated 
folder showing sizes and prices. 


ravonits WY TEFACE 


. STEEL MEASURING TAPES 

























BAUSCH & LOMB 
420-POWER 


MICROSCOPE 


The addition of two extra 
objective lenses to the 
Bausch & Lomb New Gem 
Microscoperaisesits power 
to 420 diameters. Regular 
New Gem, 72 to 150 
power, complete with in- 

struction book, $14.50. 
Additional objectives, with 
qmeezoasope F xperi- 

ments” Book II, $2.50 
each. 


SEND FOR FREE FOLDER 


24-page booklet tells of the fascination of microscopy 
as a hobby, describes Bausch & Lomb microscope 
equipment for the amateur. 


BAUSCH & LOMB 


295 BAUSCH STREET ROCHESTER, N. Y. 





60 POWER TELESCOPE... $219 19 


VARIABLE EYEPIECE 20X—40X—60X 


oy EW! Three telescopes in one. 3 different 

® 20 power for ultra-bright images with 40 and at power 60 power for 
extra long range. Guaranteed to bring distant objects 
people, sports events, ships, moon, stars, 
etc., 60 times as 
close. 







Most powerful made for 
ie near the msoney. Closes to less 
than a foot in length. Multiple ns system. 30 mm. objective a 5 
sections. Directions included for using asa “4 — 4lens saloroeen . American 
made. Prompt shipment pereptons. 3° Ft tage. Onl $2)! * 
BROWNSCOPE | , Dept. 64, h St., New 


HEAVY “BODY 
3-IN-ONE KEEPS 
ELECTRIC MOTORS 
ON-THE-RUN/ 


RIGHT for electric 
refrigerators and 
washing machines, 
too! Gives electric 
tools lon ry life. 
LUBRI As ES, 
CLEANS, PRE- 
VENTS RUST. 

















Drug, Grocery, 
10¢ Stores. 


Ss IN- eI: OIL 
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Reconditioning an 
Old Microscope 


(Continued from page 207) 


precipitate has settled, and decant off the 
clear liquid. Add more water, preferably 
warm, and let stand for another hour or 
longer. Decant again. By repeating this 
several times, you can wash the precipitate 
to free it of soluble chemicals. 

Clean brass parts thoroughly with soap 
and water, and polish if necessary. Remove 
every trace of grease by scrubbing, boiling 
in lye water, or washing with carbon tetra- 
chloride or other grease solvent. Handle the 
parts with tweezers or pliers after cleaning. 
Heat the copper carbonate bath to about 
150 degrees F., and immerse the brass pieces 
in it until sufficiently darkened. This will 
require a number of minutes. Remove the 
pieces, wash thoroughly, and dry with a 
cloth. This oxidized coating will last a long 
time, and can be protected further by ap- 
plying clear lacquer. 

In this way you can refinish the parts of a 
microscope that require it. Check the various 
working parts, such as focusing screws, sub- 
stage mirror and slide clips, and repair or 
replace them if necessary. You can replace 
a broken mirror with a new one, altering the 
mounting to fit, if necessary. If the mirror 
silvering is bad but the glass sound, you can 
have it resilvered, or do the job yourself. 

After all parts have been refinished and 
otherwise tuned up, reassemble the micro- 
scope carefully, and adjust the focusing 
mechanism and other working parts until 
they function smoothly. Petroleum jelly can 
be used to lubricate focusing screws and other 
machine parts. 

Many of the older instruments will not 
accommodate modern objectives and eye- 
pieces. It is not, in most cases, a difficult 
matter to alter the body tube so that it will 
accommodate standard oculars. This may 
require cutting off the upper part of the 
tube and soldering to it a length of brass 
tubing into which a 23-mm.-diameter eye- 
piece will fit without binding. Providing for 
the use of objectives having Society threads 
is generally something a bit more involved, 
for the lower end of the tube (the nose) has 
to be equipped with female threads of the 
proper size; and these have to be cut ac- 
curately as to alignment and centering 
Often a threaded bushing is all that is re- 
quired to fit the objective to the existing 
threads. 

Reconditioning an old microscope is a lo! 
of fun. Besides, it is the best possible way 
of learning how to repair and care for you! 
regular instrument. 
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Light weight, 
durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copper bearing 
steel. Wood gun-wales. , a tr: n- 
soms for outboard motors. Twoor more 
built-in air chambers for extra buoyancy 
in case of upset. Real wave riders; easy 
to handle. Never leak or warp. Always 
ready for use. Both round and flat bottom 
boats; all sizes and styles. 

Write For Free Boat Booklet with de- 
scription and prices of complete line of 
metal boats—knockabouts for fishermen, 
light weight livery boats for parks and re- 
sorts, heavy duty craft for outboard motors. 
Dealers Wanted—who can develop volume sales, 

COLUMBIAN STEEL TANK COMPANY, 

__P. O. Box C-4226 ___ Kansas City, Missouri 


WHY DO WIVES Like 


Model Railroaders for Husbands? 


© Because it keeps them home nights—and is not expensive— 
though many wrongly think it so! The whole thrilling story 
of this grand hobby is told in the new 
Scale-Craft Catalog—with charts, diagrams, 
illustrations—revealing its full fascination 
from the first steps to the latest develop- 
ments. A joy to read! Invaluable for 
reference! Send 25c today for your copy, 
to Scale-Models, Inc., 1516S. Wabash Ave., 
Dept. B Chicago, Illinois. 











REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine 
Kits have been sold at $8.50. 
Now is your chance to buy the 
New Improved kit for $5.00. Ab- 
solutely complete with coil, plug, 
ete. 1/5 H.P. Free 6 foot gas model 
plans. All parts guaranteed. For boats, 
“ nes etc. Send only $1. Shipped Exp 
Coll. for balance Same day. Catalog 3c 
All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 
GHQ MOTORS, 854S East 149 St., New York, N.Y. 



























Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


Save Money! Buy direct. Send Now. It’s FREE. 
Full of Bargains & valuable information. 


J.H. WINN MFG. CO.,Dept. 104, 124 W. 23 St., N.Y. 





When Writing Advertisers 
Please Mention POPULAR SCIENCE 





WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS— CARVES 
The new WHIZ ELECTRIC TOOL is the handiest power 
tool ever made. Not a delicate instrument but a real rug- 
xed tool, equally effective for both power and precision 
work. Drills through ‘s inch iron plate in 42 seconds or en- 
graves intricate designs on jewelry. Handles any mate 
ta Meta!s-Woods- Alloys-Plastics-Glass-Steel-etc. Saves 
me. E liminates labor Plog into any socket AC or DC,110 
“its. Chuck 4 =e h capacity. Bal! bearing thrust. oor 
ed motor. ‘‘Worth its weight in Gold.”’ 
SEANDARB IDEL with Norma! Speed (uses 50 different 
accessories, instantly interchangeable _Bpecial Introduc- 
ory Price for limited time, only $6.9 
ccessory outfit {Value $2 toclades on of drills, mounted 1% inch 






grinder, sanding discs, cutting wheels, mounted prush. polishing 
eel, carving bur, etc. FRE E with each outfit my NOW ay post 
Will send C. 0. D. if desired, 10-DAY TRIAL MONEY BACK GUARANTEE, 





Special **2-SPEED’’ MODEL combines Norma! Speed and High 
Speed in one outfit (uses 200 accessories) only $8.95 complete, with 
same accessory outfit (value $2) FREE 





Paramount Products Co., Dept. 4C, 48 West 48th St., New York 
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- i THE AIR. 


meer 
NADIATOR, / 


CLEAN OUT ANTI-FREEZE 
WITH SANI-FLUSH 





It’s time to remove the anti-freeze from 
your car! Also a whole winter’s accumula- 
tion of rust, scale, sludge and sediment! 
They clog the delicate veins of the radia- 
tor. The motor overheats. You waste 
power. You may find yourself with an 
expensive repair bill on your hands. 
Don’t take a chance. Clean out anti- 
freeze with Sani-Flush for 10c (25c for the 
largest trucks and tractors). Just pour it 
in. Run the engine, drain, flush and refill 
(directions on the can). Then your ra- 
diator is really clean. And your car runs 
cool. Do it yourself. Or, if you prefer, have 
your garage or service station do it for 
you. Insist on Sani-Flush. It cannot injure 
motor or fittings. You’ll find Sani-Flush 
in most bathrooms for cleaning toilets. Sold 
by grocery, drug, hardware, and five-and- 
ten-cent stores. 25c and 10c sizes. The 
Hygienic Products Company, Canton, O. 





“Jk > > aT h ) 
showing Casting, Pyrography, Sand Pen and Metal-Tap Sets; 


large sets, $2. Also a es. 
HOME FOUNDRY M CO., Dept. 84, 3122 Fifth Av., Chicago. 


NEW BENJAMIN AIR PISTOLS 
WITH MULTIPLE LEVER & 
HAND PUMP FOR TARGET- 
SMALL GAME -CAMPING-ETC. 


Guaranteed-Accurate-Practical-Eco- 
nomical-Sate-Clean-Quiet. Adjustable 
Force-Amazing Maximum Velocity mo 
smoke or fumes. Bolt Action-Hamme 
Fire-Hair Trigger-Satety Lock-Hand ‘Pump. Single Shot BB $8.50; Single Shot 
cal. 177 or 22 with rifled barre! $8.50: BB 8-Shot $10.00: Holster $2.00. Also a com- 
‘e Line of Benjamin Genuine Compressed Air Rifles for BKand cal. 177 or 22 
o license required from dealer or factory. Ask for complete specifications and 
Free Targets.BENJAMIN AIR RIFLE CO., 852 MarionSt., St. Louis, Mo., U.S.A 
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Fun with Quicksilver 


(Continued from page 203) 


TUNE IN 
THE . NATIONAL 
BARN DANCE 
SATURDAY NIGHT 


NBC - NETWORK 


An Alka-Seltzer 


glass chemical funnel. Then place the funnel 
in the top of a burette with a capacity of 
fifty to 100 cubic centimeters (or two or 
three fluid ounces) filled with a ten-percent 
solution of nitric acid. This may be made by 
adding about ninety cubic centimeters (three 
fluid ounces) of water to ten cubic centi- 
meters of strong nitric acid. The silk cloth 
on the funnel should dip into the acid at the 
top of the burette. To purify the mercury, 
pour it into the funnel in five or ten-cubic- 
centimeter portions. The quicksilver will pass 
through the cloth and enter tne nitric acid in 
a fine, foglike stream. The acid aitacks and 
dissolves the baser metals, but does not afiect 
the mercury falling through the liquid col- 
umn. The purified mercury may be drained 
off at the bottom of the burette and passed 
through the acid once more for good meas- 
ure. Then the burette is emptied of acid, 
thoroughly washed, and filled with fresh 
water; and the mercury is passed through it 
again to wash off any nitric acid. 

Since mercury vaporizes almost as easily 
as water at high temperatures, and the vapor 
is poisonous, the metal should not be heated 
in home experiments. Even at room tempera- 
ture, mercury gives off some vapor. However, 
droplets of mercury that have spilled from 
your chemical workbench soon become coated 
with a film of grease and scum that prevents 
them from becoming a health hazard. 

To prevent the valuable metal from going 
to waste, you will still want to recover as 
many spilled droplets as you can. A con- 
venient aid is a little homemade device that 
might be called a ‘mercury picker-upper.” A 
small, wide-mouthed bottle of about one- 
ounce capacity, with its bottom cut off, is 
closed at each end with a one-hole stopper. 
One of the corks carries a medicine dropper 
whose stem, with the bulb removed, extends 
about half an inch into the bottle. The other 
cork carries a straight glass tube with a 
closed end and a small hole in its side. To 
make this fitting, seal the end of the tube in 
the Bunsen flame; heat the side wall, prefer- 
ably with the pointed flame of a mouth blow- 
pipe; blow into the tubing to puncture the 
softened glass; and smooth the rough edges 
by fusing them in a flame. 

With a piece of rubber tubing attached to 
this fitting, the “picker-upper” is ready for 
use. Spear a drop of mercury with the tip of 
the medicine dropper, and suck on the rubber 
tubing. The mercury will obediently hop up 


CUT ME OUT | the medicine dropper and fall into the bottle. 


Cut me out, paste me on a postcard and mail to Popular | 
Science Monthly, Dept. 49, 353 Fourth Ave., New York N. The closed end of the upper tube prevents the 


Y. I'll bring you complete supplies and instructions on how . : 
to make easily several dollars a week in your spare time. | droplet from being sucked into the mouth. 


DRUC STORE 
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Tablet in a glass of water makes a spar- 
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and it gives quick relief from Head- 


kling pleasant-tasting solution. Drink it 
aches, Sour Stomach, Distress after 
meals and other commonailments. Italso 
helps overcome excess acid condition 
so often associated with these troubles. 
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T WASTE YOUR TIME A WHINING. 





LET ALKA-SELTZER LIFT THE FOG, 
YOU'LL FIND THE SUN STILL SHINING. 
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LET NOT EXCESS ACIDITY 
ENJOY THE S$PRINGY AIR. 
° 


UPSET YOUR BILL OF FARE. 
LET ALKA-SELTZER SETTLE THINGS, 
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